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Abstract (Basic) : EP 188816 B 

Beta-lactams of formula (I) are new, where R1,R2=H or 1-lOC 

alkyl; 

R3=1-10C alkyl; R4=H or protecting gp.; y=0 or S; X=H or opt. 
protected 

OH; COZ=COOH or COSH both opt. activated or protected. 

Prepn. of carbapenams of formula (11) comprises treating a 

corresp. 

beta-lactam of formula (III) with base, where R'3=H or 1-lOC alkyl; 
R' 4=protecting gp.; X'=H or protected OH; COZ ' ^activated or 
protected 

COOH or COSH. 

Prepn. of a carbapenem of formula (IV) comprises (a) treatment 

of 

(III) with a base; (b) treatment of the prod, with an alkylating or 
acylating agent to catch the free radical represented by Z'; and 

(c) 

treatment with a hydroxy 1 -activating agent. In formula (IV) 
L=activated 

hydroxyl. (IV) may be reacted with RSH {R=organic gp.) to give a 
corresp. 2 -RS- carbapenem (V) . 

USE/MVANTAGE - (II), (IV) and (V) are obtd. by a simple and 
convenient procedure, and stereospecif ic formation of such cpds. 
having 

the 1 -alkyl gp. is possible (V) include known and potent 
antimicrobial 

agents. (98pp Dwg.No.O/O) 
Abstract (Equivalent) : EP 188816 B 

A beta-lactam compound of the general formula (I) , wherein Rl 

and 

R2 are, the same or different, each a hydrogen atom or a CI -4 -alkyl 



group, R3 is Cl-4-alkyl group, R4 is a hydrogen atom, a 
conventional 

carboxyl -protecting group or a conventional thiocarboxyl -protecting 
group, X is a hydrogen group, a hydroxyl group or a conventionally 
protected hydroxyl group, Y is an oxygen atom or a sulphur atom and 

C02 

is a carboxyl group, an activated or conventionally protected 
carboxyl 

group, a thiolcarboxyl group or an activated or conventionally 
protected thiolcarbxoyl group. 
Abstract (Equivalent) : US 5424422 A 

Beta lactam cpds . of formula (I) are new. In (I) Rl and R2 are 

each 

H or 1-lOC alkyl; R3o is 1-lOC alkyl attached to C in R- 
conf iguration; 

R4 is coo-protecting gp.; X is H or protected OH; COZ is protected 
thiocarboxyl . 

USE - Intermediates for stereospecif ic prodn. of 1- 
alkylcarbapenem 

cpds., antibiotics stable in living body. 
Dwg. 0/0 
US 5310897 A 

Prepn. of carbapenem cpds. of formula (IX) comprises treating 

cpd. 

(1-80) with base, then with alkylating or acylating agent to 
introduce 

residue Z, and then with OH-activating agent, without sepn. of 
intermediates. In the formula, Rl and R2 are independently H or 1- 

lOC 

alkyl; R30 is 1-lOC alkyl in beta-configuration; R4 is COO- 
protecting 

gp.; X is H or protected -OH; COZ is protected -SCOO. Pref . R30 is 

Me 

and alkylating or acylating agents are Mel, PrI, allylBr, benzylBr, 

or 

methyl p-toluenesulphonate . Cpd. (VII) may be obtd. by treating 

(IX) 

with HSR or its salt in presence of base. Pref. 1.5 to 3 equivs. of 

base, metal salt of amine, alcohol or alkali metal hydride or Na 
MeSOMe, are used at -75 to 50 deg.C. The OH-activating cpd. is 1- 

1.5 

equiv. of esterifying agent used at -75 to 60 (-40 to 10) deg.C. 1- 

2 

equivs. of HSR are used. 

USE - (I) are intermediates in simple stereospecif ic prodn. of 
1-alkyl carbapenem antibiotics. 
Dwg . 0/0 
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*01* B614 B615 B701 B711 B712 B720 B743 B793 B815 B831 B834 C017 C035 
C053 D013 D014 D019 Dill D199 D611 D699 FOlO FOll F012 F013 F014 
F016 F019 F020 F021 F029 F123 F410 F423 F431 F521 F541 F570 F710 
GOOl GOlO GOll G013 G015 G017 G019 G040 GlOO H2 H211 H212 H341 
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Ring Index Numbers: 00094; 00096; 41252 
Derwent Registry Numbers: 0760-S; 1700-S 
Generic Compound Numbers: 8631-03701-N 
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c t ic j: 0 »tw«fc»tia3(i-r*c fc**t5^ 
(i-8*^>-e»i??n2><b'&«5%:^fgtt®fiit«f . « 

W^PtVC^^ ( I-8")0^^i»« ( C 5 ) 

iia*>iRjR'fk^'BBoR% oT A. A.aso5i:fl:«r« 

J*Utei>Oj6*W«i>*i., a>:Ri5*c j:o-C* fcr^--fb 
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mas O fS Jt ^ ^ ft Wtt K I5**5t ic it ff 

&ista£(«~ 7 8 6 0 t:o$s 

s>btc, «trBB— tsrsc c I-8**)-e»*3 5*^^»<k'& 
*Bfa-r*«'d'*c«. ffc-d-to ( l-8")*®-ej4-< 

^ vlk^fty (X) 

Ro-3H . (X) 
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CK) 



Ro-SH 
(X) 



f Rm r « 



S-Ro 



(VD) 



C^c|», R, ,Rj,r",,r'^.Ro,r-a.b,x'. y** 

* « e> ic «0 O :f ffi B at 4r ^ £ t icfe IS * 
(VI-2> IC«1ft-r ?>B»CfflV.-P>*l,S *»<ooflb»c, 
C D-!^:^^*-?-*!^ (DBU) , 

^ V (DABC0)^o««tt[K4r«*f *C 



^ ^is-f ^ z^it^m (X)t t i» J!ni;t e>n«»«a 
^ j^a-f ^ <X)ic3tU'ca« 1 - 1. 5 aft«r^ 

V--Cfi5 Ckj6»-C#ft. * (X)I»SJ5 
^« v'fb'fr^ (X)iff J:CJ^ifi«(^, Jta<Oi5 



—944— 



(7) 



62-1 03084 



J[UJbO J: 5 ICU-C. ^ - 7 ^ ^ -fc<fc#ttJ ( I- 



^•fi-WiJt. K<fc^to. -r:'i:i:>'^ — «St« (W) 



^ ^COOR.' 



CM') 



^r,aagB2-ioao8i(7) 



^h?tKn:7^>'» 5>;r *-J^ J: 5 
0 4 0 t:o®H*iffa-eft *fc*«EEn: 




0^ " ^OOSR"^ 



SRo 



C300H 



CMI' > 



CD 



C Ri.R,.R%.R'4.Ro.X' *f j:rJPX°ii:6&ifc 
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21 t:6*t?t«^. T«c*>'^* ««l*5Xt^ite 
-y ^ o TA'*t'A'3S* T -y ^ » T^«*'-«'a6» 




(DC*) (W*) 



?.fraa3G2-ioao84(8) 

hniS* ^oo, yn^e, 7 A- B n 




4) A.* yR^i*: (X> 

Ro-SH (X) 

c^««>» Ro j»6&5fct ca^^^-r a. ) 

A CK*) cva*) -esipijn^^ * A.^^-^ J^ 

fk-e-lto (1-8*)^ 1) -c^*nASt5*c«"Ufc«. 
KJ5aaa4:fT-:>X?^(i,n-6-'«:^ (M*) 




(9) 



1#IIBe6 2-1 0 3 0 8 4 



fcJ:ox» 1 tto ^ - y ^ k* ^ — -fkTdfjH 

fru^v.^. coc t la:* CM*) -e^fcsn 

i/r<*^^?-«4.A ft#%i (DC*) (VB*) 

*»Be— (i-8")K:iav*x. R% :6*3!fc«^8C■T■ 
-e ^ K *K b <»3 n ^aj o :35 «fc 4 J i -t n t |5i » 




(H) 



1$BaBaK2-103084(9) 




(I-i) 



R3 ni&»r j^m^^x^^ R5' «*A.»f?**' 

— jRst cn)Tes*5 3n^»ik#<tea:— 18:^ CDD-ea 
*T-eRi£;$-»ir^ctfrc J: o-c— «:3*: ( i-: ) t- 

:^ S Id K: itf \. > t » 'i^ e (C JC C X ffi M » Ak 
(Pbaae tranerar e&taljrst ) ^^V^i&^h]^^ 



:#^T ? r (HMPT) t - T^^y-*, *«OJ|l — 

^ a C 5k40 )-9X:?'*-7-^x (DBU) 

-«-^?0*5i6fkT/w/7y5fea3!fi. yv^!>-fi.T5K, 
i) T 9 ^ -f y t' ^ T s h\ g 5^ !> t'^ 



i -T- A. T ^ -a^ ?^ o ^ -f F"*? «:ife«ICIc;U-C 
— »* C I - 2 ) 




C(X)R'^ 
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«l » ^ fl^ T t? o an :pJc ia- ife K X #1 ifi T * t 
CB-2D iWC — C I - 1 ) *c*jv-t y ' a>5 

«)-«^ C I - 3 ) 




(1-3) 



C^tf>« Rx.R2.R3 is J:tf X»i:ffijtt2:iaiUftll|c 
?^-r. te«U, R*5 *5 Xt^R^o^i^^c < i: 4 — ;5»4: 

CCD «e>>cittie— ft^c ( I - 2 ) -cRfc^n* 

fcT&CilCX 9—19:^ C I - 4 ) 




(1-4) 



OOOR'^ 



C*4»* Rt.R8tRs,R'4.Xitf jir^COZ^iLfitrafi 



?.fP»ia3B2-10;i084(10) 

H) — ttsS: C I - 3 ) K^\-X R's*5XXfR^T^ 
V - -r iT. 1 7k » W t* 4 « -d- *ci t fit <k -fr *i k: « 

«ffcrt«aia6R'4 t^Aufcot* R's "c»*ps 
c t >cj: 0 fi(FBB-«:5«: ( I - 2 ) t?«i:>3ni>? 
««aiR'4 i» J:tf/*fc«R'5 

5IMi-rac t:^T*#*, R'4*fcitR's o — 35%: 
ai4Kfi^lfC6^*Ti«'ft-K:jt^ -t<o J: 5 fxS^d^R 
l5;*«Brtgi: /xi J: 5 «: ^ b d» C 36 R'4 t R'5 Ofi 

-fr Hfr * a A. T? ** j: ^ * . 

J:emo;&^»CiifV^&«8ftjSR'4 <O^Ai4 J:Cf 
<0^oy>'fkffl%r^O*i*>'5>v.Miifia60:^^ 

<fe*«ia-r & c t 

Tic i::*s-C#i. 

> y h li- U -i'v^*', D C C^<OJtt7kJW«r 
fStt^^T-^fe a«<0>yv*y 

^ s'OT i^-A-^kSiBicfi-rc i: ic J: 0 
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-^m^ Kv'^k, ftrsfio^^r--"'* 

X 0 v«3ftT*c t30*-e^*. 




1$P,aB3G2-10a081<1l) 

H S 

Caft'f* R°4 ttiiOiefc W Cjft^%:^-r. 3 
tts*: c I - 6 )-e^fc$n&i»-9^ A4k'frife 




CI-7) 



C«4». Ri.Ra,R3.a?*4 pX^JXl/Z' iXttJSfi 



(P) 



M-CH,CCX)R'4 



OH 




OH 



^OOOR' 



ti-^^S f^COOH 

COOR' 



CIS) 



CV) 



C^'P. Ri.R,.R3.R'4,X' *iXtjeMW:ttefc 

— isrsc: CN)-ea*?5ti.^»T-«' =1 -A.sl3^i*:t-- 
12^ ( I-2')-CS*?«n4 ^ - ^ ^ ^ A<k'&«»'S: 

- R. 




COZ 
COYR^ 
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«rE— tt« c I - 4 ) ifctt ( I - 7 > -ea*» 




c 1-8) 



C^^t"* Ri .R2 .X' , Yid iif Z meSE 




CM-i) 



rarasT-i 2 3 1 8 2-i^^fli«tic E«<o:5«fe, 

tC^« MflBfifffb'fr^QD^t^nQS 7 - 1 2 3 

1 8 2-^5^<a«*cEeo^fei<o:^&#c*cx«a 



?.fBaB3():^-10a084(12) 
65E — »5t: CVlI)t?^3b^n>&'fb-&«J*t, 




(1-8°) (M) 



C^'P, R, ,Rj.R®3,R*^,X', Y*yJ:t^Z' H 
A - 9 ^ ^ ^it^m C I-8'*)%r3pfStt»fflE'*»tt[ 

R% :d«<ft«T A.*^aitjfc^j©^, SipKb-a-fe 

fb^lfc CI-8")%BJ«lU-C<b'd-1fe CM-2) t 
0^&lcf£o-C-SR^3tifea|tAT* t t « J: 0 « 

«y:iii(^<b'd'«^ iN^n^^ms 5 - s 9 2 s 5 




S 6 
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9 6 0 6 0 ■^:&«*cE«io:5«fe-e^#ibn-& 
set 

A C i: ^ 2> . 

X :&Jt&^ S;^ -&«'&0 3 ttottftaSrt - ^ ^ 
cnH:i:o-c:*:«ggoE»oaffli»iRse3n 



rfBflBaH2-103084(l3) 
B xs — «^ 3^-^31% *nA<k-frito«<fc'fr% 2 * 

KISS*. ;^*««-e*a«^K:«-jR» 
K ffl ^. * (b K * *» a6o«aR t5*c <t u t » a £ 

Dxa — .«^^-C^«na<b^«hi*, <b'S'«B£ 
T*i»*cffl^^^H-&«'ao--o^i'<b«'J* 

Bxs — jR«£-c^«n a <b <k#4to£'ar 

p xa —isr^tT^tjjjt^ni^b-frflfertfb 

Kit o <b-&1fe* *^f & - ii * * . 




TBDMS 


: t - ^ i> > y u 


Ma 


: / 1^-«'35 






Ph 


: 7 X' ^ 


z 


: -^xs^A^as 


t.£u 


: t 


PNB 


I p— i£).a^xi>A^25 


PMB 


: p — /hi^^^vi^iwas 


Im 


: 1 --f « U >u» 


Bt 


: 1 - -5 >^ ✓ F »; T ✓ 


Ae 


: V T-te^^lS 
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PNZ : P-^ h o-^vi?-n-3d-*i'*jw»»r-^a 
DAM : i>- ( p -T-V-iw ) y ^ywgg 
1 - 1 -{!) 



COOHIB 



coom 



C3S , 4S)-3-C (lR)-l-t-?^^^s?/i^jw 

'>' y>«-;<-«*^i/Jt^yw 3 - 4 - C(IR) -1 - 7X 

>'S^A^**->*-rt«'/tfj=.^> T Jt^ ^ 2 — T-tf*-i>>' 
^K/frT* ;!k*<t::^ h V!>a ( 5 O^fftli) (liS 

( 1 - t-y^-^us^y^ji^i^-g^^jj-^^^i^^) 



^raraG:i-10a084(l4) 
-i-Tiffe'4^^BCazo3-^^H-a7-i> 

- 2 — ifr^'KxRp- — h D-t>'j>-»uaiJn-f' 

IRnax*<«"*5 • 1760 . 1605 , 1520 , 1460 , 
1350 , 1250 , 1220 , 1110 , 
1045 , 835 , 780 , 738 ; 

NMRa CCDC^a) : L21 (3H,d. J-76flz) , L29 

(3H.d. J«6.3flz) , aSOClH.m), 
3.22(lB.dd ,Ja^3 ^ 6.3Hz) , 
4.18(lH,dd,J=Z3t L9H2) . 
4.29ClH,ia) , 4.72(lH,s), 
&3 0(2H;ABq. J^iaaHz)* 7.5 4 
(2H.d. J«a9Hz), a24(2H,d. 
J»a9flx)» 

^nn 1 - 1 -(2) 

(3S.4S)-3 - C(1R) - 1 - t - :/^A.i^ 

>^A.4^l>/U:*-*VJC^^) - 4 - C(lR) - 1 
''7x,^ju^sti!tJi>'rlt^Jt^X,TA^') — 1 — p — — 

{ 6 o»») irm-^i'-tf i'-KT^ h 9 t ^• 



o 7 ^ X ( 4 : 1 ) oa-d-Bfli a 6 «/*c t 
*?*TK:*«4k^h y!?A( 50^ ) 1 1 iv 

N M R saeuyti. 

1 - 1 -(3) 





»0I 


5-H 


6-H 


l-l-(2) 


C^Dg-THPda 
(4:1) 


3.08 . d 
J-a3Hz 


3.93 ,d 
J-a9Hz 


l-Wl) 


C«Da-ipd8 
(4:1) 


Z98.dd 
J-Z6t53az 


4.08. dd 
J-2£t7.9ez 


l-l-<3) 


CgD^-neOdg 
<9:i) 


3.16 ,d 
J'-73H« 


4.00. d 


1-1-(1) 


C,D.-lWSOd« 

(9:1) 


3X)8,dd 
J-26^5j0Hz 


4.10.dd 

J-zatzgaz 



fta^ 4 - a -y ^^44:-t^fc& (4S,5R.6S, 
8R>-4 - >*-^-6 - C 1 - «- :/^^t>>^ 

ZO )-^3^h-a7-i>;<->'-2-*-^*K>'S8p 



i: I^«»o«i.ja:5: Ufc«'&» l - 1 

HyR*cc«Dg-THPd8(4:i>D : 

Z9 3(lH,d,J-6Hz.5'B), a52( iH . d, J-gHz. 
6-H). 

1 - 1 (4R.5R.6S.8R) 

-1 - rytii^^o c azo D 

'-^^h-a 7 - s>*y-2 - ^A-rtli^ttp- — K 
a^'^i^jux.jK-fJt'^^mif^l - 1 -(2)t|5|«|0 

iaaiCf^UtRfott* N M Rsflseufc. seiJT 
5 ^-ft-eit^ - ^^^^t a -.^ ^^(^:dSfa*i 1 

/t*j 3fe*s« 1 ~ 1 -(2)-efi>fcSio«<o 5 ^wsia 

&aaoNMRj^-e^ h ^(X^ - y ^^i4:<0 j[ i 
1 - 2 
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(15) 



i^BBBSe 2- 1 O 3 O 8 4 




(3S,4S)-3-C(lR)- i-t-?^rA.s>^ 
^j\^y\)A^yt^*yx.^j%^'^ - 4 - C(lR) - 1 - 

1 : 1 ) <Om^f0L { 1. 2«/) 
( 2 2>V, a 4 6 dM) tniSk-r h 9 t; h*D ;^ 9 

oA'frflK ( a 2 ) t o 
JBflB^ftrc - 2 0 C-CSST L,. 9- 
Ky^>'02Mf^h9u Ko^^j^ sift < a 1 ) 

^BD>|«X7x^— h 5 6*V( a2 1 mM)%aiB« 



1ijra©B2-10a084(1S) 

7>f — *C-Cf9a?U (4R.5R,6S,8R)-3-i?:^ 
jCAA^ilsxitcUA^jA-i^i^ — 4 — y^-W'— 6 - ( 1 

-Tif ^'y ^ o c aao D^:/h~2-x^i^-7 

^^(115^) 

IR^^faT*): 1775 , 1725 , 1630 , 1585 , 
1518 f 1482 , 1340 , 1285 , 
1185 , 1160 » 938 . 825 , 770 ; 

NMR4(CDCi3):aA6(3H,sX a07(3H.a}, 0l86(9H. 

b), L20(3H,d,J«7.9HzX 1.23(3H. 
d.,J-a3HzX 359(lH,<ld.J-3.0t 
&OBz). 3^3(lH.m), 422(2B,]dX 
S28(2H.AB4, J-135H2), ZS6(2H, 
<l.J-&9fls>, ai4(2H,(l, J-a9Hz). 

9^nni - 3 




(3S,4S)-3-C(lR)-l-t-?^^*«^-?«^-*' 
-:^yA.;4-:*'i/j:.^A.3 - 4 - C(iR) - 1 - 7* 
— ^•y-5*-3S»yv#ff=-rt'i^^) — 1 — p — — ^ 
X£>/^:*-*V*->w»tf = -«^y ^/u - 2 - T-tf^i^y 
5^ (4 1S»V.a7 0 8nM) J ^Ift hA.aii^-.^K9 
t K a 7 9 ( 4 : 1 ) OtB-&»fl)t ( 4 ) »C 

*K<b:^Fy^>-«^( SO^ffttt) (7 5«V. 
L56idM) tniSkh Jfx.'^ --f- Y 9 \i h'o 7 9 
(4:1) OS'frff ( a 7 5 a< ) ^OnSffiifftC 
-20T:-C-«TU^ l^W«>tfi!S, 9-Ky;jrx 
Oa5M'?'l-9t ro3'9xj§tR(1.4 9me, 0 745 
oM) *»TL,«f?>»C 3 0 fl-Wflsufc. jfcKiaifa 
K-C4> 7 it B o * ^ :^ at— h (2ia5«q?, 



a8 14BM)0»£j* h ( 2. 2 «^ ) »tt*«T 

U» 2«^raffi«iUfc. C2S, 4S)-l-p- 

h a^i^i>A*3t^i^ftJt^rits.ju~ 2 — i> ^ 
T$y**»lf=-*'-4->'>»'*^h t'o 'iJ^V 
( 23 7.5n», a67mM) , >. - "C* « <k :^ h 'J C A 

( 5 0 (3Z3iv.a6 7ioM) %;ni^ 2fi»riQ 

?S:i5feUfc«»jK*S*Ufc. ^^^'y ^) ij ^ A. ^ 
XI ^ Y ^ 9 7 ^ ~rcXfll«U» (4R . 5S , 6S . 
8R,2'S.4'S)-p-^ |.o-:i^«^^-3-C4 
- ( 1 - p- ^ y B-^vi?>^;*-*3^i*^*K.= A.- 
2-f^y^^T$y*-^'J? = -vfc-otji;^vw)-f. 
:*-D-4->^-«'-6~( l-t-7^5^^5>/^ 

2,0 D-s:/l'-2-^i^-7-J«->'-2-*^'*e 

IR^** (em~* ):i77 5 , 1715 , 1660 , 1610 , 
1525 r 1400 , 1345 , 1210 . 
1140 r 1110 , 835 , 755 • 
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-=A^^**A'iK^jujc^A') — 1 — p — h a-^ 
Vi?A^;4- + ->'*>w/K^A'> T ^ " 2 —T-a^'Jy 
>- ( 6 9«V, 0.1 2mM)0«£i* a6a^)0 
7lC»<k^h 'Ji^AC 505» ) ( 1 ^5 

:ii.=^ /u^ a o 7)t^ 7 x.^ h ( 6 7«V, a2 5mM ) XlD 

( 4R , SS , 6S , 8R )-3- 7x.^^^:i--4- 
>-y-«'-6 - < 1 -t— y^/ui^/^A'S^g^;*- 
^^i^jc^A') -1 - T-b'tTi^^o C 3»2,0 D * 

Y - 2 - - 7 — ^s/ - 2 ^ f» M :/^WL9 — 

^^Mx^^**"^^- * • *522 , 1378 , 

1350 , 1340 , 1140 ; 

irMRa(C])C^3):a06(6H.sX 034(9H.8), a95(3H. 

d.J-T.aez). tl7(3H,d,J'-6.3H2). 
a06(lH,mX 3^19( iH.dd. J-2d ^ 
SjOBz). 422(2B.mX 540<2H.AB4, 
J'-l3SflzX 7.3-7.6(5H,b), 7.69 (2B, 
d.J-a9Hs), a23(2H.d.J'-&9Bz). 




^A-K»*M!>-fc(io:i) oa-ft-^eiftJW-C 

^ ^ ^ h ^ 7 7 ^ -^ycximsiv^ (4R.5S,6S, 

8R)-3 - 7Jtii>u^*-4 - y^^ - 6 - C 1 

— t - y^A.i?>^^vy - 1 

y^'y ^ n C 3, 2,0 ) 

7 — ^i' - 2 — ^^/KxBftp — h a-<>'i>A^aL 
3 7«v)i: (4R.5R.6S.8R)-3-i> 
vx.s.A^iti^itt.yy^it^'y^ — 4 — / ^a*— e — 

( l-t~7^^^i?y^A*->'Vy^;;*-s^--;^Jl^^) 

— 1 -T ^ ^ C 3, 2. 0 3--?^h~2-J:i^ 

— 7 - - 2 - ^^iKxatp--^ h a-^xi^-rt^ 

( 3 4«V) 'SrWte. 
(4R,5R,6S,8R)~3 - £>:?j:=.yu*^* U 

yWjd-s^^i/) - 4 - y^A.-6 - C 1 - t- T'^^A' 

n C 3, 2,0 ) ^3^h-2-a:i^-7-3*->^-2 

— Avw/Ki^gUp — ^ h s^ju^^-y-A^oI R 

2it;^N M Riisiifiw 1-2 T:-«yt4> <o t ra— t:-** 

(3S,4R)-3-C(lR>-l-t-?^^iK2^>^^ 

s^yA.**4/x^A.3-4-C(iR) - 1 - ( 1 

— -f $ iJi'*/UA'*A^/Kit-»w):r:^A'3 — i — p — 
^'9"^ y V (5 2)V,a0 96aM>^$£tj|^ h v - 

5-h!?tKo79i^(4:i) oiB-g^iR ( a 5 «^ ) 

IC *ifrT»C7k»<k^ hU!>A(S05tffi 

14) 1 0 «V*i!niiLfc«» Sg|!fti>>^**^-tT ? 
K a 0 5 Zm^Lfc. i^K:v>7j: — A^^oort;^ 

7 A- »• ( 60n?,a22inM)*»qit* 2ffilMmfiiU 

/caC2S,4S)-i-p-=.hii-:x2^A.*n»i^* 

:n^yKsjw>- 2 - S^^-y-A-T « ^ jdJi^fK^A^ - 4 - 
/ >s^i3 -f y fc- o M ( 3 5l3»?, ai mM ) ^)!ra^^ 

^e>K:7^c*^k:^^';sr-^^(so 5^fAi«t ) ( s ) 

(4R.5S.6S,8R,2'S. 4'S)-p- ^ h o -< x 
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oiji?^A')^;i-)-4->^>»'-6-( 1-t 
^ \£'y ^ o C 3,2,0 )--^7^^-2-^i^-7-;«^ 

c c-e^9yt<k-&«B<o I R SLtF N u 'R\%n^m 1 
m^mm 3 



SiOfj HI 
-"^S f^COSPh 



CCX5PNB 
MejSlOjj H 




5^ 
^ — N\ 



CONMe- 



COOPNB 



PNZ 



(3S,4S)-3-C(lR>-l-^ 

itr^^ysLfA^-} - 4 - C(lR> -1 -y :^^A^^ 



^fBaaa 62-103084 (17) 

J: 0 (4R,5S,6S.8R,2'S. 4'S)-p-- h o 

-<vi^/fc'— 3-C 4-( i-p-^hci-<:^i?yw 
;4-4'-y*A'/Kj=.-A^-2--:^y?-A-TSy*'^'*^ — 
-Fut'o - 4- y-?'>v-6 - < I 

•V^a C 3,2,0 )--^yh-2~*i^-7-*>'- 

IR""** («r*): 1765 , 1705 , 1650 , 1600 , 
. 1512 • 1395 , 1335 , 1200 . 
1130 . 1100 , 840 p 740 . 



^TBDMS 

"COSPh 



^TBDMS 



COSPh 



COSPii 



(3S.4S)-3-C(lR)--l-t-^^ii'S^^^A» 

5^yyi';*-*tXjr.^^)~4-C(lR) "1 — 7 



2 0 iVOfl£»N ,M-4> > ^ A. A T 2 K a 2 m< 

»«^C*3R<k^^»;^>-^-2.6 «y*»DiLSia-e 2 0 

pH 6.8 6 V i^fBtmmnL^^m^'c^nLi.tz. T^fs 

* $ p> *C 5^ i> ^ — v"-«'-C2®*6a3ft^ffl®^: 
tJc ( 3 0), ^tlfiylk ( 2 la ) OfiHKi^#?^ U 

(4R . SR , 6S , 8R)-4- > - 6 - ( 1-t 

yt'v^H c azo D — .yh-a7 - i^;*-^- 

IR^** («"*): 1780(ah), 1760 , 1750(eliX 
1710 » 1250 , 1140 , 1062 , 
830 , 775 » 742 . 

«J6«4 - 2 




(3S.4S>-3-C(lR>-l-t:-:^^^i^>^^ 
i/UA*;4-4'-X*^A'5-4 - C(lR) - 1 - 
=^is^T*ii*^^^^^^'^^ — 1 - :7*is-n'^* 

ai07mM)%|£»T-feh = h';>»'( laOiCtA* 
:^ F'J!:^A(S0^Jfft<4)(13 
«V.a27iDll) 1 Sfl^mffUfc, jfc*Ci>3^ 

:£ A ^ o a Its ^ 7 2~ h ( 5 7.5>V, a2 1 mM ) O 

L 5 «fPJ wi^uyt. B^s^^^i o«/t:-*»?u» 

9 7 -f -K Xfll« U (4R,5R,6S,8R)-3 - J^ 
7 s.AA^i^x^ ^) J^st^i^ - 4 - y^vw - 6 - 
{ 1 - t -'y^Ji'i>M^^'y*)^st^'y^T^'> 
-1 - T-jffe'i'^B C aZO 3-^:/|'-2-*i' 
- 7 - - 2 - 3QrA./ifyBI:73t = A.^*jtj*5»- 
if ( S 5<y > 



—955— 



(18) 



i^PDg 62-1 03084 



5 




(3S.4S)-3-C(lR)-l-i:-P^^A.i?y*-^ 

A.jt'^-y^^jt^'} - 4- C(iS) -1 ~7 X. 
^j^^^ta/A^fff^ji'X.^A''} — 1 — ( 1 - = 

2 0 * tt* •^*i^>^-^*j^ii5V5'^ h yr* 
h*-^h9fch'B79x( 1 : 100) ia-fr»tt 

2 5 ^mi«ti*UAil6Sl5ffi%: ^^A. A — A.-e 
pH a 8 6 'i s^K«««[«:;!Hiit^«Ufc, 

« e> jc i> ^ A^i — ju-c 2 @ttm 5fe 

i 8 4 «/«:»T Ufc. 0 ^ S C*C ^® uytife pH 

a 0 v vKSflpift-cet?^ ( 2 © ) i^yt^ew-e^e 

tifcU^. l^ttfi^U t ( 4R . 5R . 6S , 8R>-t - 
^9^>w-4->^^-6 - ( 1 - t- ^^A^S^y 

C aao ) ->^K-a7-5^;r5^-2-*rA.#tr 

HUR4(CDC/,>: aiO(6H.«X a89(9H.0X LISOH. 

d»J»7.9HzX L27(3H.d.J-&6Bx)» 
L4 6(9H,e). Z76<m m), al8ClH, 
<td,J-25Bz^ &8fisX 4.22(lH,dd. 
J'-2jBz^ aiBz). 4.S8(lB.s). 

%ttM6 - 2 
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•V >" jC-CfS|«U-C (4S,5R,6S,8R) 

UA^^^^S^ai^jw) -1 - T-!fk*i/^n C aaO D 
- a 7 -•:>:*-:^-2 - *A.fKyfftrj:^ 

IR^^* Co*"*): 1760 • 1700 , 1435 , 1367 , 

1247 • 827 , 765 , 740 . 680 • 

9^Jft^6 - 1 




(3S.4S)-3-C(lR)-l-t-:/^A.£^^^ 
>n^yA.;j-*.>3:^A.)-4-C(lR)-i- 

yX.=.A^^3ti!lJI^4i— J^'X.T'K^') — 1 — ( 1 — t 

'Jy 6 S^f^^lSk^ h^l^yaZ^^y^hO m£K 
- 7 0T:-CV^^a i h t) A f-J^:^ 

(3S,4S)-4-C(R)-l-7^-^^:*-^^'*^ 
^A^jiT^ '} - 3 - C(lR) - 1 - t - -f^ 

^a^iKaa'^^a' - 2 -^^'^ y X 1 0 i«v« 

h^th'n.79:^2«/K»3&^L.. a*»fit 

T- 5 0 x:*c?^^ute, cn*c 'i ^ A v^-f y 5^ 

ot?A,T$ KO^h9t h*o3r9>'»ttl ai M ) 

s«<««Tu, 2«nQ-eo ci-e^au^. 

T-tel-^hi;A.7«<»Ctd»U» «C*%T>C«T U/t. 
-to* * 2KIMa^*«» A.*--?-/!. 
2 0«f^pH a 8 6.0 II xS|f«tt2 OatfOS-d- 

^ K :^ -f -«-CJR»«u (4R.5R.6S.8R) 

-3-C5>7X.^A^jj5J^jJslJ>^;r«*^C^) - 4- > 

^A.-^6 — ( 1 -t-P^^f-A.i^/^A'-xyyuji-* 

«'*^-«^) - 1 - TiT'fc'i'^o C aZO 

-2 - iX-7 - ;*'X-2 -^*A^*trx«t - 7^^ 
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IR°'** (oT*): 1780 . 1718 , 1635 , 15R5 , 
1482 , 1360 , 1285 , 1185 , 
1158 . 960 , 940 . 830 , 765 ; 

NMRacCDC/,): LI 7 ( SH . d . T-reBz), L21(3H,d, 
J-6JHzX 3^2 ( IH . dd . J -3.002 t 
6.0Bz)» 3.4 2(lH.m), 4.12(lH.dd» 
J- 3.0Hz t 10.0HzX 4.21(iH,id). 

m^-n^m 6-3 

i tmm(o:^m(fc X 0 (5R.6s,8R)-t--7^^ 

A.-4->^-»u-6-C l-t-7'^A'£^>^'«' 

i'VA-jd-^^i/jit^-a.J-l - Tlffc'C^^o C 

0 D h - a 7 - i>:*->'-2-*>»"H4*-;^i^ 

- h C <fc'&<89(A) D %r 4 R<4cAOf 4 S P^toU^^^k 
^TBDMS ^TBDMS 

9h 9 f Oh H I 

COO-t-Btt COO-t-B«i 







- z 


®- c/ 


LiNCSi(CH3)3:)2 




THP,-70t:-«0-5C 






(D — 0 — Bt 











nm^7 - 2 -c^^feft^i&iiisi— ti-fcofc. 
7 - 1 -d) 




( 3S .4S)-3'C ( lR)-l-t~7^^ > ^ 

A.i^UA'*:^->'i^-»f) - 4 - C(lS) - 1 -7 
a:=^A'^34-3^/fi|€=^^*^>f) - 1 - ( 1 - > h 
J^i^tijuttS^A^^T/*^) - 2- T-tf^S^y>'5 0 

7"h^iih*o:7?v(i:iOO) jJt a 6 

«^tc«d*u» - 30t:K:-t:v^'>A t*j* ( h v > 

^ ^ •>• i; ^ ) T 5 h*0 1 M-T-h^t K*o:y9 v-lg 
0. 4 4«/*fflTi-fc. Sf5»5:S®4^#iau* 

& 8 6 5^tta««t*»B^te»* 

ii3e^»uit^« eai«e£SfcuAi. i&eie^u^ 

( 4S , 5R . 6S , 8R)-/^>»' - 4- /^-«'-6- 

c a^o D--^3^h-a7- 
i> ± - 2 - *A.jK*^i^w— 

IR^"^^»Ce«"*): 1770 . 1760 , 1740 , 1435 , 



1245 » 1120 , 825 ; 
MURacCDC/,): 0.10(6H.eX 0.90(9H.aX 127 
(SH.d.J-XORz). L30(3H,d.J- 
6.2Hd, 2.29(lH.m\ 3.14(lH.dd, 
J-L5HZ t S7H2). a77(3H,G), 
431(lH,o}, 4.71 (iH. a) . 



7 - 1 

^TBDMS 
U 



-(2) 



TbDiaS 

H V ■ 



o 

CDOca- 



(3S,4S)~3-C(lR)-l-t-y5F^-«-v?> ^ 

-»wi^y>VJ^i^r^^.Jl^>^) -.4 - C(i3) - 1 - 7 

i~>t'*-ji-«AriKj=.^*y-A*) — 1 — ( 1 - y h 
*tx*>vjK = j^>yiw)-2-T-tf^i>yyi 5 

1:100) ta-freet a 2 
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^MBg6 2-1 0 3 0 8 4 



o--5c>c^iau-C3 o^ra, Sia-e2 o^par 

6.8 6 U ya««r«'&:3!ni^te«» 5> * ^ ^ a - ? 
^t!«f?Ufc. ^^tt^^W'fci?* *^A.3i--5^A.-c 

aaE* y * ^r** ^ o ^ ^ ^ 9 :7 >f — rcx 

««UX (4S.5R.6S,8R)->^-«'-4 - yf^ 
- 3.7 - t^*!' - 2 - *A.#K'*^i^U — 

c c-e»fc<b-fr«50 iR.NMR \x^nmm - \ 
nmn7 - i -o) 



TBDMS 



TBDMS 
H 



CH-CXX>CH 



OOOCH. 



(3S,4S)-3-C(lR)-l-t-:/^-«'5?>^ 
A'VijA^j4-4^i/3:'?-vu) - 4- C(lS) - 1 - 7 
— — 1 - ( 1 - /« h 

ip-i-^th'n^^vc 1 : 100) m^mis^ 0. 2 
1 5 av^sriroi., Sia 4 u -c 3 o ^^-Mfftl^u 

fc. Rffitt'SfO-STCiClf^^^U, pH6. 8 69 
■C (4S,5R.6S,8R)-y^^ - 4 - ;^ T ^ - 6 

-1 - T-tf'fi/^o-c azo D — *3^h-a7 



«*«7 - 2 

j[UT<oRtc^-rCK3«<b^«zi*ffl\.'» 55«iW7~ 
l-{Utra»o^teK:j:0 (4S,5R.6S.8R) 

yuflJ-4H/at^>w) - 1 - T-^'fefi'^a C a 40 3 
-^^h - 37 -i^Ji-x~2-*-«"tC>'f90p- 
a >^ ji' X. ^ -f- Z — -f A" X. ^ J- fi* 

C <b-fr«i (B) ) 








— R 


0- P K B 
®— t — Btt 


LlNCSltCHj),)^/ 
HMPT*-THF( i: 100) . 

-box: — 



(4S,sR.6S,8R)-p- — K o-J>'i>^ - 4 
6 - ( 1 — t- y^^^-:>y^/u->'U-«' 

;i-4»->'ai^A.) -i-T-t^fv^o c aao 

- a7-£>;4-i'-2-*^»K*W^— h 
IR^2^> 1780 . 1760 . 1720 , 

IDAZ 

1520 , 134S , 1245 * 1178 • 
835 ; 

M1«R4(CDC^,): 0.08(38.8). aiOCsH.s), a88 
<9H,e). L26<3H,d. J-&8HzX 
1.30(3H,4,J-6.2Hz), Z28(lH. 
m). 3.17(lH.dd. J'-2Hz t7Bz), 
3.67(lB.dd.J-2flz ^8flzX 430 
(iH.m), 430(iH.b), 5.29 (2H, 
a), 7.53(2H,d.J-9Hs), a24 
(2H.d. J-9Bz). 
( 4S . 5R • 6S , 8R)- t-y^A.-4->t^ 

^—6 - ( 1 - X.^-f'9-A^*>^'f-A^'V\}A^7t^'y^ 

jt^A.) -1 - T-Jf'fV^n C aZO ) --TV 

-a7 - i^j-s'-a - ^A-iK^vu-— ► 

JJjCHC/,, -I J. j^g^ j^^^J ^ggQ 
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825 ; 

NMR«(CDC^3): aiO(6H.e\ O.90C9H.e). 1.27 
(8H,d, J-6.9Hz), L3 0(3H,d.J- 
53Bz\ L46(9H,a), 224C1H,qi), 
3.1 2 ( iH . dd . J-2jOBz t 6.3azX 
3.66( iH.dd .J=l.9Rz i: aiHz), 
4.29 (iH.m), 4.57 (iH. a). 

mmm 7-3 

I t \s\^(oy5mifC J: 9 ( 4S , 5R , 6S . 8R)-t ~ 
C aZO D - 3, 7 - 3t ^ - 2 -ii 




GDO-t-Bu. aOO-t-Bu 
(C) 



A-S^'J-n^rf' + i^^t^yuD - 4- C(lR) -1 - 
N,N' - /;>w*K--n^i?-f 5 ^1 9 4 »V<Of£ 

Ufc. c kk: 7 31 y — 1 32^^«etftr-t£ 

h ^ h 'J ^ 2. 3 iX^-t! h U 3:^-»uT 5 X 

I 2 I «V<OlSE3?ft T -fe h * h «J 2 «/ fS ffiE ZHJ jt S 
B-e 3 0 fl-MWt^^U^. RJ5«*ft»*^^t?«^ 

Y ^ 9 y 4 -niX.nnX^t. (3S,4S) 

-3 - C(iR) - 1 - t - -f ^ ^ f 'y ^) 
:ir ^ y ^ ji^ ') - 4 - C(lR) -1 - 7»-'«'f^ 

IR^**(ar*): 3200(brX 1760 , 1700 . 

1370 . 1250 , 1 140 , 955 , 
830 , 773 , 740 , 680 • 

1 - 2 
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- z 


(D- sPh 


NaH/DMF, £Sl 


N-< * 




CHj 

0 




® - O - 




O 

®- Im 





CC-CWfefk-frttKOlR. NMRH^t|i6|F9 7 - 2 
^^IFQ 1 ~ 1 



TBDMS .TBDMS 




(3S,4S)-3-CtlR)-l-t:-yf^i^j'f^ 




( 3S , 4S )-3-C (lR)-l-t-7^f--*'i>>f^^ 

i^«;>i';*-*«^A^-«'D-4 - C(iR) - 1 - 
rifi^y>x^^3 - 2- T-tff"4>>' :^4 0 0"?, 
N.N' -.*vnt?— -»wi?>f 5 if / — 2 5 9"V<Oa6^ 
jtTHs - I- »J 1 1 ■^|&«^aia"ClB^Mffi1* 

Oj^fifeT -fe h - h »J 3. 2 JfcV.'-C ► .X 

^ /I. r ? 1 6 2 T -fc h t »J A. i 3 

sttvaijL* aa-c 3 0 »MiR}*ufc. stBa-e- 

ttffc a:^ iua: — t 4ttt*t***lL^«Ufc. 

t '^fc-ft. ^fflM, *ffi7k ( zm) -ti^zfx^ 

t3S,4S)-3-C(lR)-l-t-?^*"*'t>>f»' 
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3250(br), 1770 . 1750 • 
1700 • 1478 , 1247 p 1140 . 
1090 , 820 » 770 ; 
a07<6H,e>, 0.88(9H.a), U8 
(3H,d.J-63H2\ L33(3H,d,J- 
&9BcX 2S7(lB.oX 3.02(lH.in)» 
3.93( iH.dd, J-ZOHs SSHz), 
4.22<lH,iaX 5.86 <lB, tor s), 
7.36 (4H, in) . 



TO neat , — I ^ 



NMR^CCDG^,} : 



^nn 1 - 3 



/ 
o 



TBDUS 



TBDUS 



COOH 



Q H 



(3S.4S)-3-C(lR)-l-t-?'^*i>y9^ 
>v:XV^;4-*^C^JC^A'3 — 4-C(lR) -1 ~* 



?.fPff1Ba fJ2-10a084(22) 

-w-rff^i^jt^/i^) - 2 - T-i/^£>y-^LO 0 

T 5 n 7 ot:-e2K*iwi4 o u/t. 

feu* i> a:^ yi. jn: — -7^^-0 3 lilJAm U/C, 
'ST'^fc-l^, /frl N-NaOH( 3lsl)^ 3®), 

IC-Clt«IU-t (3S,4S)~3-C(lR)-l-t - 
C(lR) -1 - p- > l'*-:^-<>'t>A.rf-4p4^*-«^ 

IR°^* 3225(br). 1760 , 1740 , 

1605 • 1505 . 1458 , 1240 p 
1160 , 1030 , 950 » 825 , 767; 

NMRtf (CDC/3): a05(6H.sX a86(9HpO), U3 
(3H,d. J-6H2), 1.21 (3H,d. J-7 
fix)* Z70(lH.m), 235(lH,dd,J 
«28s ^ 4BzX &Bl(3H,aX 389 



2 - 1 



OH 



<lH.dd,J-2Hz 2: SBzX 4.16(lH. 
m\ Sj05(2H,6). 536( lH.br a), 
6.87(2H.d, J-9Hz), 7.27C2H,d, 
J-9H23. 

OU 



COOH ^ ^ COOMe 

O DAM O 

4-*A'»K*-;'-3-( l-tKo^'i^X'?-^) 
-1 - 5^-( p-T = 5'-«')>^ii'-2-T-tf^ 
J % 4 aJST/^y— -^3 1 0«<»C t j&*U» 

Z9 9%r)!rai» esrtjs ^Mtt^* uyt 
4 0 x: i-e?»^ux 8 iJ*»fk:^ ^ y atk 

'5:1.2-v>^oojt;^xi0S a^lC t *»U» *ftL. 

7jc«'Srl?tfi.2~':>^o°x.^^i 0 5K/-eii&tti 

U4-> ^*^5^*^*^^^A--3-< i - t ro* 

-1 - i? - ( p-T^S^A-)/!^^- 



«a^«2 - 2 



OH 

1 ^COOMe 
O'^^'^DAM 



DAM 



4-y F*^AA.*K.aA'-3-( 1 - th*o* 
i^jn^^) -1 - p-T-i'A') ^ f ^ 

2 - r y i^s 2.5 9^5£l*-7^ h ?t h-a^ 

^^^3 1 0«/«C»j&*U^ ^JfrUfc. a*5lfltTl 

:^ 9 >'»JK 3 7 0 » * 5 r JfelT-CfllTU* i«fM 

2 0 ^fflKTk 3 5 0 b/^ 2 0 - 2 5 X: X- 

A* 1 1 0 «<^:XBijtXIAm Ufco 3jcfll*Btti'»^ A. 

@<3l'&:f3^ U« 4-1 l-feKa^i^-i->iy- 
/wjCT-A^) - 3-( I - th'o-|*i^jt^^) - I 
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m.p. :i54^156'C 
«^W2 - 3 




ifcifiib/* ^ X 2 0 0 «<ic jS*»u • N - > 
^fyi-e«Tu. "to ± 4 2«FfWJf»^^u, ev--c^ 

- 3 - ( 1 — z>'i>/i'3t^'yiJjt^'fi^'^ 



?fBaeaB2-ioao8i(23) 

IR °!t* (cBi"*): 3450 , 1750 , 1615 , 1515 . 

1250 . 1180 . 1030 ; 
NllRa(CDC«3) : L13(6B,b), 1.38(3H.il.J-6HzX 

3.70(3H.8X 3.75(3H.8X 5.10 

(2H,0X S55(lH.ba), 7.29(5H. 

a) • 

i^^ffl)2 - 4 




4-C l-ttro^r^iz-i - - 
3-( 1 Jxt>A.;<-ii^->'3!7/u^s.yv;<-i^i^a:^ 

-tf^i>yv3 0 »*hA.3:x3 5 0a^lC&d«U« 

»^Ui>:^lO«/'S:;!ra^» eXlcfflfk^;«»-^^9. 0» 
*2 0- 3 0C-C«T»* -tOiiS^Wmff^Lr; 

2k 1 0 0 ■/'irimA.-c^tet, esfl 



-3 - ( 1 1 A, ^ *y H M =. A^Tt ^ *y ^ 

m.p. :ii7 — list: 

0^W2 - 5 



oz oz 




4-( 1 - y^-rt'i'T- — - 3- ( 1 

i> 3t ^ *y is M A^3t,^ ^ ^ -1 -4> 

( p - T^X/u) >'^vi.-2 -T ^T'> y 
(2009.0.3R8U) ^^^SL^ A. 3 ^|C®J&*U* 
Sa-Ctt« -eBtt<t:i^«ISfK < 3.8 55( . 8 709) % 

1^, lO^^^i-Kta^hV!? 5 0 mt^ 

4-( 1 - ^o^/TA-Jt-fjs^) - 3- ( 1 - 



^•i^*>A^it^'yi3A,^^A^*^'y^^^^ - 1 - 

v>- ( p-T — 4^A.) / -y-iw - 2-T-tf^i>>'>' 

m.p. : 8 4 8 5 C 
2-6 



OZ oz 




4-C 1 - ^ovw^^^if^ — ^) - 3- ( 1 

p-T-i'*') MT'^-Z-T-^T'^y 
zy 2 0 ffiSri^yrA'j^yn^^^i^h*! 6 o«/k:^)6* 
««iUfx:;&JP>7»c 4 o«/«r^?L, \. ^ "C -ft ^ 
— 016.769* p - h ^ at 1^ A. ij« i^BJ 1 

7. 69%r^inA_, so-5 5TC-C2BSMttr.}*. sia 

*-C*%^b-C 1 % U xBI*ig«t 9 Oa^'SfSDjL, fi^ 
S:e. 2 0 0 ■/•C*«U, 3p»te^f -k 9 -f I- _h 
•C^*Ufc. 2 0«<t*3®« 

S^L* ^ftttVfl-ffUfc. We^T A. 200 
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( 1 - t|.*o*v/^^A.:t^^A.) - 3- ( 1 - 

m.p. : 1 1 R - 1 2 ox:. 



oz oz 




- 1 - - ( p --T s-'y A. ) >^A._2 - T-tf^ 
i>y>'20«^:£>/yA.*>uAT€ V \ 5««*Ct 

< 2 ^Mtft($Uyt. ^;4c 2 0 0 a«« ]^IC0^tt:c 



IfBSBa B2-10;UJ8^(24) 

A. 1 50a/-e|6aiU, 5fe<0^«« t -g-*?-^. 5 56 
Jfirtt*8 0B/-e2[Sl» UCICS 9S ^fe«l7)C 8 0 a/-C- 3 

yu;4**i^i^A^) - 1 - i? - ( p - T = ^ 

m.p. : 9 0 - 9 2 
e5^«2 - 8 



ZO ZO 




4-( 1 - t- 7^^A.5^>^^.vy>i-;4-«**5/>t 
^yw3ty^>u) - 3 - ( 1 -'^^^ it ^ *y a 

>^>u-2-T-br9^i^>/i^2 0»'S:T-kh-=-h U 
^2 0 Os^KlSd^U, a«»fleT5 «0^jft»ftfe 



fi|4.0 9&tf7k 4a^^;n];t. S{a-C7K«S»%« 

^/u) - 3 - C 1 - -<>'£^/i';4*4^v^*A'»t«^A^;f 
*VX^A.) - 1 - s^( p - 
2-T-tf^i>yx%Wfc, :*:iBl*jK{<: ^ o h ^ 
5 7 -f - CLlchrosorto ( SfikKfll ) RP-1 8 , T 

85: I 5), SKJISla//^) 
2^t/ N U R im5£**<b , 4-{l-(R)-t-y5^ 

■r * (sx^coa-frto-c^ 0 , -tojtn r / s « 

-n-^=*^1^>'( 1 : 1 0) o (bi© A 

ffcUX4 - ( 1 - (R)-t - y^-»u£>/9^A.5^i; 

A^^^i^/TJ^Si^A^y - 3- ( 1 :>'4?>vj*- 

^C'AjuiK— iv:4-4'->'i^/u)~l -i^t p— T 
) / ^ ^ 2 -7 -^^ i> J i^O^'fct^iC 
t:*s-e*A. o.p.:78^RlC. 
KMR«(CDCif3): 0.0I(6H.s), aA7(9H.s), 1.40 



(3H,d.X-6H2d» 331(lH.dd.J'- 
22*dJ:t^7.0e«), 344(2H.d,J- 
5.3R*), 3.73t3H.8), 3.7613H,b), 
S.07(lH.mX S17(2H.e), 7.3R 
(SH.b) 

i^nm - 9 



oz oz 




4 - ( 1 - (R)- t - P^^A'S^y^vw-yiiA^;*- 

♦ i^/^'^J^.-y-A') - 3-( 1 ''^'^J^*^'y 

fjjutH^jt^^af-i^si^/uy - I p - T — 

A.) >^A'-2 -T -^T i> y 2 0 % ^m.it^ ^ 

7. 8 9 ^anit, tfcv*-c 10-20 t:"C=7 s'ft 

/C. I 0 - 1 5 C « -e^^{ft« 5«4^«7lC200 
■<-C2@ft#U« tf:»C ^ 5 )K 2 0 0 a£« 



(25) 



62-103084 



tjf 5 9S ^ttL* 2 0 0 m£-^m^\^. 2^5S$£J** mm& 
iR^^ *} ii y ^ ° y ^ 9 y ^ —K 

^ y ji. ) -2 - r y ^^tz» 

IR^"** (c«~*) : 3350 . 1750 , 1740 , 1455 , 
1382 , 1260 , 1030 ; . 

NMRiCCDC^a): 0.95 ( 3H. d . J-TOHz). 1.48(3H, 
d.J-65Bz). 3.14( iH.dd, J-2*f 
Xt^9nz), 3^5(lH,d, J-'2HzX 
5.15(2H.b), 6X)5( iH.tir. aX 
7.37(5H,o) . 

^a^W 2-10 



oz oz 




HeS<b^ ° A 2. 7 8 9 « 9 8 «§KS 4. 4 9 is J: 

O^Tjca J P> a» U 3 -i^XK^^ 4 - 
( 1 - (R) ~t F*o«¥-:^^^A.ai^A.) - 3- 



?$Br1Ba g:^- 10:^081(25) 

-2-T-tf^-:>yv6wl 9OT-fch>'(6 0«/) 
ffiflKKl 0-2 0T:t:-«TU» -t<Oi4lKfWltt 

}XK y a A. r J*- ^ — a. 5 mi-^ua 

yL. 1 S ^m^^k. 7k I 3 5m£. fl^Wt 3l T \ 22 

«^**PiX^«* 7k««:ftai3v^-»w 6 1 B^-c?!!* 

WL* ftt»^'a'ip-^5 56:ftffl*l 0 0«^-t:-2[2JSt 
©Lfc. iXK:. 5 *mW7K6 1 «/^:»n^X^W:u, 

f^m^mxf^ 9(ftV7ic3 oai-eifttmLy;:. ;^ja 

*«a<k>^i^X6 0 ■«t?«Sfc» U» 3!K*T 1 0 1»« 

2 0«/%:Zni5fe.-CBH*tU, ftKfc^^u^^e o 
«/-t;2@»imL« 10 5t:ftm7K*t:-0E»i6« 

«U/:. »ttE*W*L.. 4-(l~CR)-*/wrf* 
^i'ai^A*) - 3 - ( 1 - -SXS^A^;*-*^*^^? 

IR^*(m-*): 3270 , 1740 , 1460 , 1385 , 
1270 , 750 ; 

KMRd(CDC/3): L19(3H,d.J-7.0lIz), W0(.3H. 

d , J-e^Hz), Z67 ( 1 H . m), 3^ 2 
( iH.br-d , J-7.5H2). 3S4{lH, 



br.d.J«55flz), S.14(2H.b), 
6S7(lH.Dr . a), 7.35 (5H, a), 
TSStlH.br.a). 

2-11 




4 - ( 1 - (R)-*-vrtf*4'Jf^^) - 3 - 

( 1 ''^i^A>3t^'yi3A^M=-fi^7t^':^:j^'r^^ 

-2 ■^'J- i> y (5L6 99 )'S:T-t h X5 1 0 

«<K:«d*U, «S*]^BI* V ^ ( 8 9 9 ) -ftffc-< 
Xi^A. 3 a 3 9 «^Jn3t» 6 0 C-T! 1. 5 E^W*«^if U 

S)-3-C(lR)-l :i^i^/ud-*4'*>i"if — >w 

- 4 - C(lR) - 1 'l^'^A^* 



IR"** e«~* : 1760(aliX 1735» 145<X 13aa 
1260. J155 ; 

NMR^CCDC^,): 1.2 2(3H,d. J-6.9Hz). L39(3H, 

d,J-63Rz), 2.71 ( iH. quintet . 
J-6.9H2), 3.19(lH.dd,J-Z0H2 t 
7 9IIzX 3J?3( iH.dd. J-2X)Bz i 
63B2), 5.92(lH.s> . 

i^nm - 1 

^TBDUS 




(4R,5R.6S,8R)-4->^-«'-6-C 1 - 



^IBBa 62-103084 



(^;*-7xy— -g-fj- ) is X 0- 2 2 mmole 

SI5iK*i^^^^i — y ^-Cftflffe pH & 8 6 V 

yw:i:-5-/u-t? 2 {Hl!*m«:&«/»%r'^te'e» 0. 1 M 
'J 2 * y A7k«S« ( 3 © ) , 3jC ( 2 @ ) 

7-1 - *C-Cf»«U-C (4R,SR,6S,8R)-3- 
6-C 1 - ti - :/^A'S>y^A*4'ij<v;r*^*'Ji^ 

~*i^-7 — i** X - 2 — *-^itfxj|R^Ji=A^^;*- 
JtJ^^A.fc (4R. 5S . 6S , 8R)-3- 7 A-^ 



*-4-y^A'-6 - C 1 - t - -f^J^'^^^A. 

Y - 2 - 31:^-7 - ji->'-2 - ^-b^jKvK 

(4R,5R,6S,8R)-3"- ( 5>73: = ^*jt* 

C aao 3 — *7^h-2.-*i'-7 ~>d-i^- 

IR^** («■"*>: 1778 , 1673 , 1607 , 1582 , 
1 487 . 1198. 1182, 1002 . 
962 /.= 935 . 767 . 740 , 680; 

MMR*lCDC/j): a09(3H,eX 0.il(3H,aX 0.91 
C9H,e). 1.21(3H,d, J-7.3HzX 
L22(3H,<1, J=6X)Hz). 3.29 (iH. 
<ld,J-3X> fc SDflz), a52(lH.m), 
4.28(2H.m). 
(4R.5S.6S,8R)-3-'7J:-^^;4^-4 - 

>^^-6 - C 1 - t - T'^yui^/^^i^gyfc.;*- 

- 1 - T-tf'ifs^^o c azo D 



•fy - 2 - Jc.i/-7 - *v-2 - *-»f*Kx|R7a: 

IR^^^5 («•"**): 1780 . l660(Bli) , 1647 . 

1520 , 1478 . 1^85 . 1260 • 
1115 . 1018 , 945 • 837; 

NMR3(CDC/3): a09(3H.sX ai3(3H,a), 0.92 
t9H,BX 0.95<3H,d,J-Z6Hz), 
1.17(3B.d, J-63Hz), a07(lB. 
m\ a20(lH.dd, J-Z6 t 43HO, 
4.31(lH.d,J'-28 t 93Bz). 



e*W3 - 2 -d) 
^TfiDMS 



-OPiOPb),- 
COSFh 



/ 
O 

X 



TBDMS 
H H 



OCSFb 



.MHAe 



(4R.5R.6S,8R)-3- ( -7 x. ^ ^ ^ it^ 
J^" C aZO ) - -^yi"-2-<x>'-7-;«-y- 



- 2 - */Uj|?VS(73t5tA^^;i-iJ^-7'>Ul 0«?^ 

-3 OCCi>-f y^o t*^i-y--»wT^ >'i2 «VO 
flgfifcT -t h - >• « a 2 M^jStK. i!fcV--CM -T-t= 

a 2«/»«*»n^- 2 0 TCi-e^iaufc. il3»m 

pH a 8 6 <; vaefiffftE'Sf AD^^ff uitr. 7kS%r 
Sbte-i^x5^>«'j^-^A.-e2 !eJttttHft3fif«|«^-g^ 

ip-^^ pH & 8 6 <; a 1 u <; ^^gs 2 

'J*^''-«';^o^|.i!<97>f-K-C|»»lUX (4R, 
5S,6S,8R)-3 - C 2-T-b hTS J 
*)-4->»^-«'-6-C l-t-:/r-^t>-?«»- 

ZO ) ^-f y - 2 - ai>'-7 - j*-i^-2-*'«' 

IR^^'t*""')- 3*«0 • J.765 . 1665 • 1250 . 

1102 » 830 ; 



—964— 



(27) 



^MBB 62-103084 



NMRd(CDC/a): 0.11 (3H. a), 0.14(3H.aX 0.94 
OH.o), L25(3H,(l, J-T3R2). 
1.25(3H,il, J-&3H2), L97(3H. 
e), 5.9 (lH.br. a), 7.3-7.6 (SH. 
in) . 

3 - 2 -(2) 



^TBDMS 




CONiCHj), 



PNZ 



COSPb 



(4R,5R.6S.8R)'*3~ < £>^x.^tiWl^^.XJ^^ 
A-:*-4*^) - 4 - ^ "f- - 6 - C 1 - t- y^^A. 

>^ ^ ^ y ^) -n^ !t ^ X. ^ /i^ ') - 1 - T-tf*k*X^ 
B C aa03 - -^P^h - 2- *>'-7-*>'-2 



1$raH3(J2-10a084(27) 

5^0 ii"yw:cT>vT? X 1. 4«y* (2S,4S) - 1 - 

^.«^Tey*Arrte.=.^-4 - t"o Vi? 

>'4«V*fflV*»3>«3 -2-(l)fc^<H«Kb-C 
(4R,SS,6S,8R.2'S,4'S)--3~C ( 1~P 

— n-«:vi>A*ji-4^'i'3&A'»K = -fl^-2 - i^-J*^ 

^-f y - 2 - i.:^-7 - *x-2 - 

:^ :t A, ^ * -y- >u 4f ^^fc . 

IR^^>(ca"*): 1767 , 1700 • 1650 , 1518 , 



1340 , 1100 . 



jS^fHJ 3-2 -(3) 
TBDMS 



/ 
O 

" H 



TBDMS 



J^TTVqpcop.), 

° OOSPb 




SCH^Ph 



(4R,5R.6S,«R>-3- ( i>rJt-A.*.X7^ 
«;a.:4-4**>')-4->^a.-6-C 1 - X, --fT 

C aZO D -^l* - 2- Jtx-7-*>'- 

2--3!»A^4i>'®P7x~/u^:d-3:.^7^/^2 0^, 
^ y::^at-/ui^A.T5>'5.2«»* 

ij-ffi-y 5«v«rmv'^^«3 - 2 -a)i:^<isia 

tCUX (4R.SS,6S,8R)-3--<Xi^A.^;|-- 

jk.jt'^i^x.y-ji^'} -1 - r^ \^*'y ^ o C azo ) 
-^^j. - 2 - *y-7 - 3*-y-2-*'«"»*xltt 

jjjCHC^3j^-I). ^ 1660(eb) , 1640 . 

1298 , 1266 • 1250 , 1142 . 

1102 . 835; 
NMRacCDC/g): aiOOH.s). OlSOR.aX a92 

OH.bX 3.24( iH.dd. J-2£Hz i: 

53Hz). 3J711H.JD). 4.09(2B.o), 

4.2- 44(2H.d), 7.30(5H,s\ 

7.3- 7.6 (SH.m) . 



4 

Me«SiO 



(XX)PNB 
HO 



r»rw-\ rjikiu * **** 



COOPNB 

C4R,5S,6S,8R.2'S,4'S)-p- - h o-< 

ys^A^-s-C 4~( 1 - P- — ^o-:vi.?A'J^• 

♦ i/*A^fKj=Ar-2 - J^-i'^^A^T^y^A^iK^A. 
fcTo ys>nA.)^;*-)-4 - /^A.-6-( 1 - 

h M^^A^i/ijA^ii-^S'jc^A^) - 1 - Tiffc'v 
^oC aZO )-^:^h-2-*>'-7-;rj^-2 
->»A^rt?*^^u— h ( 1 9, I. 3mM)igf^h9t 

h*o79>'10«^ICiS3&*U, pH Z <0 *) Z^Wt&m 
m i 8««)«:2nij^«S!&l'CZ5^fifl#U< Iftl^U, 
B^»:c r A. 5 0 ««-e4&««U« Aifi7K-C«9t»lfti»R 
ir 9 U« Stt^e^b-C^ <4R. 



—965— 



(28) 4$iaBg 62-1 03084 



5S,6S,8R,2'S,4'S)-p-^ h o-^i^S>A.- 
3--C4— ( 1 - p- -=ho^Vi>A.;*-s^-v^/u 
/K — ^ - 2 -v^y^^T^ y/i/u/if — yut'a U V? 

i/^^^t) -1 - Tyfv^^^n c azo 

IR™*(c«r*): 1760 , 1705 , 1645 , 1520 , 
1402 » 1 342 . 1 135 , 11 lO; 

NMR<5(CDC^3): 1.30( 3H,d.J-7.0flz), 1.35 (3H, 
A.J-e^Bz), 239 (3H, 8), 3.02 
OH.A.J-lSHzX 551(2H,B), 
5.20 t 5.4 3( 2H.ABq , J-i4Hz)/ 
7.5 1 C 2H , d. , J-a5flz), 7.6 4 C 2H , 
d,J-&5Bss), 8.20(4H,d, J-aSflz), 

5 - 1 
^TBDMS 
O H 

M 




TBDUS 

/ 

O H 
H ^ 



OOSPh 



SPh 
GOOPNB 



q#raB362-103084<28) 

(4Rp5S,6S,8R)-3-73i:=A.^;*--4 - 

>^A.-6 - C(lR) - 1 - t - y^A^i^jt^^ 
*>'';Arjd-it-'XJi^A^) - 1 " 7 ■i' }^ -y ^ a c az 

0 D - - 2 - 3:>'-7 - j*-v-2 - *A.fK 

.yi^/i^TA'^ — 4«v's:$EifeJ®'fk>'?^i^i^a6 

M« 7 "FisrJEiDjtfc. i5t\.--t? L 8 - 5^ T-tJ* b*4' B 
CSk40D-7-'>i^:?'-fe:^5 »V <0 1£ Jft fif<fc ^ 
0. 3 n/® jt'sr^tat-Zra^* 4 4 4. 3 s^rdj 
«t^*Ufc. SiCffliWipH 7» 0. iMO A.«tft«r^at 

ftTK^r-^fc-ftlfiffc^ ^ 2 Etttti Ufc. 

«%:Z5*'>A.©-zK»:^h Mi^A z)c®«* 

a ^ h ^7 7^ — *CX*a«U-C (4R, SS, 
6 S , 8R ) -3 - 7 .X — A. ^ ;4- - 4 - y ^ A. - 6 - 

C 1 -t-:/^A.S^y^A^i^llA.;4-i^i^v<3i^V^'3 



-1 - T-v'fc'v^a c aao 3-'v^h-2 - Jt 
c c -e?§*i<l:-a-«»o IR 2fct)f NMRrt5^»flFi) - 1 

IS^WI 5-2 
TBDMS 



OH 



OOSPh 



COSPh 



(4R,5S,6S,8R)-3-7:c^A.^jj--4 - 

'V»jA.*ii^5^x^A.3 -1 - T-ji'f ^'^o c az 

0 ) - - 2 - 3ii'-7-:<-v-2-*^iK 

:^pftpri^yu^;i-ji:.X'?-A.2 On?5:^^i1^7^ b 9 t 

kb75>'o 3«<k:isa»u, a«afiitff */%t>c 

75'<k7^ I- r n - 7^T-A.T>'*=^AOa2 7M 
f^h^tKo75i^»ttai4«<«»|TU, iKf 

na«4*Lfc. pfl 7» a 1 M 0 A,8S(««i0[-esft« 



/r^A.j^B^h^^7>r — ICXffl«UT:» (4R. 
5S,6S,BR)-3-7x..=iA'^3i-~4 - ^I^a.- 
6-C(lR)-l - tth*ci4'VJt^A.)-i - T 

ytr. i^^n ( azo D — -t^k - 2 - jix-7 - 

*>^-2 - *A^'K>'ia7Ji^A^^:*-3iJ*-y-/u«^ 

IR^^^^loii*' ): 3600(l5r), 1775^ 1660(oh), 
1645 » 1300 » 1 273; 

NMRtf(CDC/3): 0.98(3H,d. J-7.3IIz), l.35C3H,d, 
J-6.3Uz), aiKlH.m), 3.23(lH, 
dd . J»Z3B2 t 6.9 Hz), 42 7 U H , 
dd.J=2.6H*i 9.2Hz}, -43(lH, 
mX 7.3~7£( lOH.m). 

5-2 -(2) 



OH 



OH 



oasph ^ ^ — 



SPh 
OOOH 



—966— 



J^ISBS 62-1 03084 



(4R.5S,6S,8R)-3~73:i=A.^:*--4 - 

-1 -T^ y^y ^ C azo D — - 2 - ^ 

1 ii^K:i»)E»-U» 18*Tk: ► 'J 

7 ji-jt 1= m^iR 1. 6 "v^Zra^/c. ^v>-e J, 8 - i> 

y^'y ^ C & 40 D - 7 - !>::^7'^5Xl, la? 

•e?^^u^ pH 7 * a 1 M 0 A^seSffi^ i ■/'fc^n 

%{4:^a-7 h^9:7-f — (Llchrosorb ( Sfiffl ^ ) 

RP-is; -^--pH 7.0-7.2, aoo5 

M 0 A,KSt»7i£ ( 3 : 7 ) ; 0. 8 ml / ^ ) RIFW 
- ^ ^ J - j^ -fij^BK (200: 50:i)) tJ^^W 

0. 5 «^««v*niL, raaac-c 3 0 ^nsim^^ufc. 

m<r>^Mr y =^ V UiJ'O. 2«/fg«[* *ici>>f y 

T^a t'/uoi'yA.T e ^^4 4»VO<i£fifcT-fe h 'i 

^ a 2 a^jgff'&rXPPTL. ("laKt! 2 5 . $ e> ic 

/^^.I'-f-rctfflJJU-C (4R.5S.6S.8R)-3 
-:^jt^A.^*-4 - ^^/w~6 - CClR) - 1 

-t f-n4^i/^x.^^3 -1 - T-tf»fc*«/^o C 
0 D - 2 - *i^-7-*>'-2 - ia 

IR°®** Cca~*): 3480(brX 1764 , 1707 , 1520, 

1342 , 1215 . 1 140 ; 
NMRdCCDCiT,): 0.9 7(3B,d, J<s7.3nzX 1.31(3H.d, 



I^PfflBg G2-10a084(29) 

K (4R.5S,gS,8R)-3 --7 - \ " 

/ ^ ju - e - C(iR) - 1 - ^ 

-1 - T-y't*>^o C azo D — .yh_2-* 

%r K U fc. . 



6 -(!) 




{4R.5R.6S,8R)-4-^^^-6 - C(lR^ 
-1 - t Ka^v^^iw) -1 - T-!ft*4^^o 

C aZO 3 - - a7 - i^;i-i^-2 - *a.4? 

xiHp-=hf»-i>'i>-«'^;^-r-^i 0 0 ^1* 

3.10ClH,inX 3.21 (iH, 
dd . J-ZSUz h 68Hz). 4.1 8 ( 1 H . 
dd.J-ZSHz i:9.4H2). 423(3H,m), 
542(2H,mX 7.3-7-6 C SH, m% 
7.69(2H,d. J-a9B«), a24t2H, 
d,J-8.9B2) . 



6 -(2) 




(4R,5S,6S,8R)-3-3^* — '^-y'*~4 - 
>^-fU-6 -C(lH) -1 - ti KD4^V:n^/w) 
-1 - Tl^tr>'^o C aZO ) - -v7^h-2-^ 

vi.a:j>i^A'3 7»P*>t'9tiK'o7^>^2»<»Cig 
i5»U» pH 7. 0-^'«'*')>'7''o-'*i^^-«'s*'>'KS 
a5«2«iat^l 0*'*9i>?>^-^'--'»^^5 6a9 
*3»I:t» «£«07lc«ET. aa-C 4. 5 C^«M*j»»S 



(30) 



62-1 03084 



-^otr h if 7 A ~ (CHP~20P) rcffTt 2 

^^A.] -1 - T-!ff>^ei c azo D 

-2 - i:^ - 7 - 3I-X-2 - **'Ki^»ifcWte, 

IR^Can"*): 3425(l)r). 1745 , 1595 . 1400; 

NMR^lDjO) : aSOOH.d, J-7.3H*). UA(3H.d, 
J-6-3H2X aOOtlH.mX 3.3211H, 
dd.J-Z6Bza: S^Hz)» 4.09(1 H, 
dd . J-2.6H2 t a2Hz). 4.1 6 ( iH , 
m), xa-Tfi ( 5H . m ) . 

$^f97 - 1 



^THDMS ^THDMS 



(3S,4S)-3C(lR)-J-t-?^^^£>yfiu 
^UA.;i-*>a:^A.)-4-CllR)-l - 
v>^;a-4'.y*/v/K^/^:n^/u ) - 2 — T ^£ J 
5^7 5 5^^mit-?«^l^i^ 1 0«/tC»j&*U« o - 

o *efi3» t-T^^/wl. 889, 501^*«^^::^ 

a.T:^*=!?a2 2 1 iv4rJDiJXZnix., Sta-C 2 ^ 

SiRfc fc4>«Cl3S.4S)-3-C(lR>-J - t 

-T^^A-i^y-y/U'V'iyu^ - 4 - C(lR) - 1 - 
*Z''^*^M^±i^*yi3A^t^s^A^x.^f\^^ - 1 - t - 



IR 



,OCX>-t-Bu 



bIV to*"^)" 1755 . 1730 , 1450 , 1400 , 
1380 , 1360 , 1242 • 1220 , 
1150 , 830 , 765 • 740 • 685; 



NMRd ( CDC/3 ) : 0.04 t3H,fl\ Oi)7(3H,eX 

aSSOH.a), L28(3H.d, J-6.3 
Rz), 1.24(3H.d. J-6SHz). L44 
(9B,s). Z90(lH,4d. J-eSHz 2: 
3.682), i99( iH.dd. J=2i)Hz t 
6.6Hz}, 3i)3(2H.mX &10(2H.fl). 
7.3S(SH.a) . 

i^nm - 2 

^TBDMS ^TRTTMS 

O-^^^ CHgOOO-t-Bu O'^''"^ CBgaX)-t-Bu 

(3S.4S>-3-C(lR)-l-t-7'^A.v>>^>». 
5'»ii^j*-**:^a:^A.)-4-C(lR) -1 --<x 
i>A^;*-4^->'*yujKiSA'3;^^) — 1 — t — 
a^^-W'rfC— -»u>^^-. 2 - T-tf^v?y>'a4 5 9 
« 9 9. 5 * ^ ^ y — 6 ■/•Cigd'-U, 10*'«9 

4? ^ A - * -*tf 5^ 9 0 «v*;toi, «ia«flE-e*3R 



»«*®*UX(3S,4S)-3-C(lR>-l-t- 

CClR) - 1 "iiJ^^^i/x.f'fw'y - 1 - t - 7^ 



IR 



°^*(cm"*): 1760 , 1740 . 1730 , 1455 . 

1360 • 1245 , 1224 , 1 150 » 
830 , 770 • 745 ; 
NMRa(GI>C^,): a06(3H.a). a08(3H.o). 0£7 
(9H.a), L24(3H.d. J>»6JHz). 
t25(3H,d.J-7.3Bs>. L48(9U. 
0), Z94(lH.cid,J-7.lHz 2:3jOHiX 
a04 ( 1 H , dd , J-Z8Hr t 5.5H2)p 
3^8(2H.mX 4.00(lH,m). 
4^1(1H.id) . 

I^n^ 7-3 -0) 




—968- 



(31) 



ftglHg 62-1 03084 



•:^ijA.**4^jt^A')-4 - C<lR) -1 - 

Jit dt?-:^ :e. ^ ju '} - 1 - t - T^h^i^/iA'rtfjs^^/ 

^;*-5'iy— 1 0 «V<0«£i*T -fe h = h 9^6 

hi!^^7-f — trWJi u x. ( as , 4S) - 

3-C(lR) -1 - t- y^A'S^^^A.i^Vjl^;*- 
4f^i^X.^JU •) - 4 - CClR) -1 - 7 JSZ A. ^ ji- 

IR^** (oT*) : 1760 , 1740 , 1705 , 1367 , 

1250 . 1227 , 835 • 770 , 7401 



?$BaB3(i2- 10308-1 (31) 

7-3 -(2) 
TBDUS-O 




COO-t-Bu 




COO-t-Btt 



C3S,4S)-3-C(lR)-l -t-?^^A.5>/T- 

A'i/'lJiUjfri^i/'Ji^.W.) - 4 - C(lR) -1 - P 

t - :/h*4^*A^iK^-»w/r-«'-2 - T-tf^i>y 

IR™** («i~*>: 1760 » 1740 , 1705 . 1480 , 
1365 . 1260 . 1230 . 1155 , 
1095 , 838 , 775 ; 

NMR a (CDC/3>:ai0(6H.a), ait9(9H,e). L26 



(3B,ii. J-63flz), 131(3H.d.J-> 

6.9Hz\ 1.43C9H,b\ 3i)2(lH,dd. 
J-23Hz t 6SEz\ 3.1 4 ( 1 H. qd . J 
-33H2 2: e^BzX 3.92(2H,idX 
7.34(4H.a> . 



0mm 7 -.3 -{3) 

TBDmS tbdus 




C3S,4S)-3-C(lR)-l-t->'^>i'S>/9- 
A'X'jA.^m^c^^t-^-rt') - 4 -CciR) -1 ~* 

>*-A'-2 - T-tf^-l^y'Vl 0 0»IFfc - h 

V^aa^^y — ^^3 3 av4:«etfc^ h 9 K K o 7 
9>'4«/KB)6*L:* ?K/%Tl - i-y-Ar-a-C 3 



;ic-cee»»£«i«e»Uv «£AI8ux c 3S. 4S) 

-3-CllR) - 1 - t - ?^-f-A*i?>^ywX«J^;4- 
*5/a:^A.)-4-C(lR) -1 - ( a4»5-h 

1 - t ~^Y^-:>^iift^^^^/^A^'*2 - T-tf^ 

IR°'**(«i"*): 1760 , 1740(eh). 1455 , 
1362 • 1250 » 1225 • 

0nmi - 3 -(4) 



.TEDIB . TBDUS 




t3S.4S)-3-C(lR)-l-t-7^T^i^Z^ 
- 4 - CllR) - 1 - * 

y5.>u-2-TV^J>yx9 8 <b-i« T 

U>' 1 aa-CffiffcT-;!--^ 3 4 



(32) 



^iSBg 62-103084 



®*»jftS«:«SfeU -C (3S,4S)-3-C(lR)-l 
-C(lR) -1 - ^na*A.»tf=^-»uJt^iv} -1 

IR"^''* («r^ ): ISOOCeh), 1740 . 1450 ♦ 

DftX 

1360 . 1244 » 1220 • 930 , 
825 • 770 • 



7-3 -(5) 
TBDMS 



/ 
O 



,THDfc«3 



CXX)H 



CXDO-t-Bu 



(3S,4S)-3-C(lR)-l-t-:^^ii'i^> y 

/u->y^:i'=<^i/'ai'?--^3-4-C(iR)~l - * 

>tyA.-2-T-fcf^i>-/>'l0 4»V* l-i*-*'> 



?.^B3ea(i2- 103084 (32) 

--li^^h 1JT'/ — A.5 3V» 1 - ac^/u-S- 

( 3--:?j»^A.T^>'^ot*'^)*'^'*^-^^ - ^* 
jasSJ« 9 3«y^rfflv-^3fffg7 - 3 -(3)a:ra«*«:u 

-C(3S.4S)-3-C(lR) -1 - ^- zfT^i>^ 

^A.'y\)A.3t^y^T^'y - 4-C(iR) -1 - 

( 1 — t'^ / V UTy^•^/^'3^*i') ij ^ X. 
-^^3-1 - t- :/h*i^*A.rtfciA.yf^A.-2 

IR°'** (em"*): 1740(aliX 1730 ► 1450 , 

1360 , 1240 , 1220 . 822 • 

7-3 -(6» 



THDMS 



. TBDMS 



ODOH 



O ^ 

000-t-Ba 



000-t-Ba 



<3S,4S)-3-CtlR)-l-t-?^^'^S^>^ 
y^-vy •i'ai^ju^ _4 - CciR) -1 ~* 

^ jK * 5/ A^D -1 - « - ?^^»^•>'*yw7^?^rt, 
>t -y- - 2 - T -tf ^ 5^ y >' 1 0 0 "y, 2 - / A, /r 



1 0 0 iafijcm\>1^^n 7-3 - (3)t ra«ft*C 
(3S.4S)-3-CClR)-l-t - ?^9-*S>>^A. 

i^»jA.**4/31^A.3-4-C(lR)-l-t2 

-try-:>^'9^;a-)*A^4f^i^^'y-A.) - i - t- 

IR""t* 1755 , 1690 . 1360 . 1247 , 

ID&X 

1220 , 1142 . 830 , 770 • 

^m^i - 4 



TBDMS 



,TBDUS 



CX»-t-Btt 



sj.A.j^T ? K4. 3«/aS«?0tW:a - ;^a*ftBKt - 
y^fA.s 3 5«»» JfcV't:- ( 3S . 4S)-3-C ( IR) 



^ju-) - 2 - T-feT^i^yi^O. 4 2 gi5f»a^ai«§l 
^ A^x — 2: pH & 8 6 U >'aeS0lffiL% 

h i)^9:7-f-*C-Cfll«U"t (33.43) 

-3 - C(iR) -1 - t - i> ^ y ^) 

ji-i^^-i/jt-yju) - 4~CllR) - 1 - 7 Si ^ ju^ 
^i^A^>HAArX.7-A^? -1 - t- T^h+^'^A^rf? 

i ^ -c^i^^k-e-^jo I R ^ -« ^ h ^\xi»^m 7 

i^dtW 7-5 

^ TBDMS ^ TBDMS 

O 



t-Bu 



62-1 03084 



(3S,4S)-3-C(lR)-l-t-^^^'-^>^ 
y ^ y ^ - 4- C<iR) -1 - p 

y \) A. 3^ ^ y a:.^ A. ^ - 4- CClR) -1 - p- 



i^dtflRia - 1 




(3S,4S)-3-CClR)-l-'^i^5^^^=*''^* 

A'^A/U;4-^>^-^A7-^) - 4 - CClR) - I 

y X I 7 1.9 4»>*S£ift5^ jt f- A.H^ A.J^r i 700 



Tfrana 62- 10308/1(33) 
«^IC»d»U. i^f^T ° ^mfSt t - y -f- jc ^ r- 

( 5 05Sffit4) (9.2 49) ^»D;t-C. 1 S^mntt^ 
Ufc, SfEWriC 1 0 *ffiftT -t*JS?K 
5 0 0 «^V»D;1. 3 0 ^milJ U y^a^ V/ui^* 

( 2 i ) -ettmu. *«»^» A«7K-eft»»* 
%r-:^>i**'^^o^hiJ^^3'-f— *cftu, (3S, 

4S)-3-C(lR)- 1 1 A. :i- ^ y tt A. M s:. 

A.st^-yx.^A^') - 4- CClR) -1 — :vi>A. 
st'¥'yi!tA^>lf^A^x,^A^') - 1 - t - ^ V din/ 
^ji?A^y T A. - 2 - T-tf^i^y i^'SrW^. 

IR°***(«r*): 1765(ah), 1740, 1455 . 

1370 , 1268 » 1160 ; 
NMR * CCDC/g): 1.18(3H,d, J-6.9H2), 1.4 5 (3H, 

d,J'-&3Hz), L4 5(9H.a), 236 

(iH.m), 3.26 ( iH.dd ,a'-2^)t 9.0 
Hz). 355ClH,d, J-J8Hz). 4i)4 

(lH,dd.J-Z0 2:4.eHz\ 4.10(lH, 

4,J-18B2> • 



ZO 



HO 



CXX)-t:-Ba 



XXXM 



000-t-Ba 



C3S,4S)-3-CllR)-l-'^>'S?A'**4^* 
iwdfi^^^^i'J^^fl'D - 4-CClR) -1 --^ 

Vi>A';i-4'v^*A./K^^i^il') — 1 - t - 
^-S^^/u/ti^-n^/^A. - 2 - T-tf-f-i^yx (8 1.5 0 
» ) y — A. 8 0 0 B/ICJSb* 1 0 * 9 5^ 

i> ^ - * _ rt* ( ai 5 9) 'feao*.* «ia?»flE-c;*c 

^4^BaiEa:£U-C (3S.4S)-3-C(lR) - 1 - t 
ro*->jc^iu3 - 4-CllR) -1 - 

-2 - T-hT^i^y 

IR«-?^ («r*): 1740 , 1720 , 1440 1360 ; 

NUR a iCDC^j): 1.28(3H,d.J-6.9RO» L33(3H, 
d.J-6.6H2X 2B4(|H,idX 3.09 
(iH.dd.J-^O t, aSHz), 3.76 



( iH.d, J-18Hz), 4.03(lH.dd, 
J-ZO t 5.3 Hz) . 




(3S.4S)-3-C(lR) -1 - tKa4*v/jc^ 
'•'D - 4 - C(lR) - X - iJA^'if^y^TA.') - 

I - 3-(l)i: i^a<offla»c<t 

(3S,4S)-3-C(lR)~l-*i^'a4'yjti 
^A*) - 4 - C(lR) -1 - yx. — A^^jtiJA^M 
A. X. T A^ -1 - t- ^hs»*i'3&*'*K=*^J«^ 

A- - 2 - r M y xvWte. 

IR^**^ lea*'*): 1745 » 1725 , 1290 , 1230 , 
1140 , 9.S0 . 750 • 



—971 — 



(34) 



i^igeae 2-1 o 3 o s 4 



mm9^9 - 1 




(a) 4-CllR)-l Vo^S/^-f JWi^iw) - 

3 - C ( 1 R ) :>^ v>A'aJ-* C^* A^rt?— n.3j*4^'VJt 

^2 7. 69« t ->^*^3 3.0 »*C 

T-k >^ 3 0 Oflrf%:Erait« 1 7 QHQjElDll^fimfK 

4 9. 2 9 . HRft^ » A J 6. 9 2 9 , ARR 

2 as 2 9%fflV--CS9SU A: Jono'a Kl|?«f 

UfcOit, , ftHIa: ^ A. 1 ^ i: * 3 0 0 ■/^/ipjfe. 



i.fBaBaB:^-ioao84(34) 

^ttufc. ftftt* ^ A.B%46^7k 3 0 0 4 

EttOfcOt? • etSe --r {f ^ 5 0 9*An 
-C<e!i*U. ««t'S:®*Lfc. aiSV-i' U * y 't, 
j^B^h^^r^-fJCXWaSU* t3S,4S)-3- 
CllR) - I 5>'S>A.;i-«|»"!/*A"t?JiA*** 

c'*^*.) - 4 - C(lR) - 1 - ^A^K^-vx. 
2 - TH^*-i>y>'2 3.7 39 (iptStS 4. 5*) 

IR°***ar* : 1735 . 1450 , 1365 , 1250 , 

1150 , 1040 ; 
NUR a (CDC^,): LJ9(3H.d,J-a9Hz), 1.46(9H, 

a), 326(lH,d-d,J-23Bz.a6HzX 

4.0 6 ( 1 H , d - d . J-23IIZ. 4.0Hz). 

7.361 SH. a) . 
13S,4R)-3-CllR)-l-'«5^'->*'***^* 
is^iULsLtuit^^yx.f-i^'y - 4 -C(lR) -1 - t 

IR°*** CcaT*): 1735 , 1360 , 1250 , 1150 , 



1030 , 955 • 



^nn 9-2 
oz 



4^ 



OOSFh 



l3S,4S)-3-C(lR>--<:^s^'«'** 
jKAiu;«-4i^->'f9-Ar^~4 C(lR) -1 " i> ^ 
^'v^Jii^/u) - I - t - ?^h4''>'yjA^rfC=.A./^ 
A.-2-T-fc?^2>>'>'2a7 59*T-fehiih «; 
^^2 3 7«^K:t**U3!K^frTN,N' - :^A.j|f.:^A.v> 
-f?^*/— A.ia559 «»Oitfc« **tT 3 0 5> 

W«^*L/c<o*j^;*-7iy— A.7. 2 1 9%»D^, 
KrcKUi'yA'T$>' 6. 6 2 9 %ini5L^. *?&T 

2. 5 B9Wltr.^U^O'»>B^R^9^ A. 5 0 0>< 1 Hiyi 
IB 2 0 0«««Ai^^«[Uy^. TKiB^cmS^r A. 

2 0 0 «/*t- 2 m^lR UfcO-^fi^K a: /wjg %f 

3 0 0 a^t- 3 @^ffiUrc. ^tK/S^9E 



(3S,4S)-3-C (iR)-l J:^i>>v;i-* ij /w 

>t;^A';r'^^s^ji'D - 4 - CciR) - 1 - 7^ 
iiA^^jr*ArjK^**^A*D -1 ^ X - -f y ^ *y 

jtrAr«ff.s.A./7-iw.2 - T-tf^-S^-' v-l 9l4 6 9 
( IR^ 6 7. 6 4 * ) ^^iz^ 

IR°^* 1760 , 1735 . 1700 , 1440 , 

1365 • 1255 , 1150 , 1045 . 
950 , 740 ; 

NUR « (CDC^j): 1.25(3H.d.J-63flz). L44C9H, 
e\ 1.47C3H,d. J-6.2HZ), 4.12 
(iH.mX 4.13llH.d-d. J-2.6HZ. 
4.5Hz)» 7.3fiU0H.iD) . 

10-1 

, TBDMS 



TBDMS 



/ 
O 



G00C3I,Fh 



"I 

OQO-i-Btt 



(3S,4S)-3-CClR)-l-t-3^*-*'t?/^ 
*y ^} it ^ *y x.^ >^ ^ - 4 - CClS) - i : 



—972— 



(35) 



4#IBBS 62-1 03084 



yv3.50»ta - :/o*B^Ht - T^-t-z^a? 3 
9 <Ott[<t>« ^ 4 5 5 0*7kI«<fc^H 

Tv**^At0 2 » ^ai^fc'ftb****^^ 7 - 1 

t "Zf^n^i^^^^i^nA^st^i^x.^f*^') - 4 - 
C(lS> -1 Zyi^M^jt'^i^iHA^i^^/ux^^iu') 

Cob"*): 1760(ehX 1735 , 145S , 

max 

1362 • 1245 , 1222 , 835 , 
773 • 

10-2 

,TBDMS 



TBDMS 



I U H : f H ? : 



COOH 



000-t-Btt 



?$f»BaG2-10:i08i (36) 

(3S.4S)-3-C(lR)-l-t-^^«''-^>-»- 

yv->y/u**->'3if^A.)~4-C(lS) -1 

^y/r^-rfsiwii^yu - 2 - T-tf^i?y 9 

:&r^^^7 - 2 ^ ^ < iai«iC7»cX«»:tRiu-c (3S. 
4S)-3-C(iR)~ 1 - t - y-y-A.s^^-^/^yi; 

- 4-C(lS) -1 - *A.rffs|» 

- 2 - T f y 3^*Wte* 

IR^"*i°^(«~*): 3300(DrX 1760(8hX 1742 . 

1690 , 990 , 940 , 825 , 767. 
10-3 -(1) 



^TBOUS 

"H H 



,TBDMS 



IH » 

a 



OOOH 



1xX)-t-Btt 



aosph 

^COO-t-Bu 



C3S.4S)-3-C(lR)-l-t-3<'y-^5>y'T- 
A'i'»iA':*-4r->'Jt*'A')-4-C(lS) -1 
/u ^ X, T ju — 1 - t - ^h*4^*A'*lfj=A' 



-{I)tiai»<o;5ife*ci0* (3S,4S)-.3-C(iR) 

-1 - t- y^^i^y^A^VV^^+i'i^^D 
-4 - C(lS) -1 ~:7X.SLju^3tf>Ji^ilf^^X 
flP-zwD -1 - « — JV/*-A.-2 

IR«tV^o«"'>- 1760 » 1740(ah). 1700 • 
sift X 

1365 » 1250 , 1225 , 950 , 
830 , 773 • 740 . 680 . 

&^9^ 1 0 - 3 -(2) 




(3S,4S)-3-CllR)-l-t:-?'^*S>>^ 
A,4^ti^:i-i^5^jc^/w) - 4 - C(lS) -1 - * 

>*-A'-2-T-tf^i?y'>'l 00 «f^K0tmit^ 



cn*C46-i>y^'*'-2->^*:?^Ft?V 
X5 0«iVi:4 - S?>«*•A'T^yl^Ui>5^4 4>iV'S: 

onKftflbL, eE?»-c«e»u^. eflia«ift»aE 

^-y V ft y A.^ otr |. if 9 -7 A — KXfliatbt 
(3S,4S)-3-CllR)-l-l: - vf^A^'^^^A. 
Vij/v;«-*i^j:^*'D-4 - C(lS) -1 - 
( 46-5>>*-^»^y«4>i^) - 2- 'fii'»';*-* 

^ ^ A. - 2 ~T-tf^i^>':^^:liyt. 
IR«tVla»**>- 1760 , 1740toii), 1580 , 
1362 • 1247 . 830 , 770 • 
10-3 -(3) 
TBDIIS ^TBDMS 




J^BSBS 62-1 03084 



/wj|f4»c/jL^^) -1 - t;-5^j.+.:/*iwiKs^ 

i^^a^-^Be>( « r 3 3 i»0«:»N, N-i^ >i ^ ii. 
jjs A. T 5 r 0. 3 a/Sffi fC M , N'- i> i> 0-^*4/ 

-tt* 7k ( 4 @ ) . 4t*7KoiHw:i5t 

C3S , 4S> -3-C I IR) -1 -t- :/^A,i^y^A, 
"X»J/u;*-*^i^3i^A.)-4-C(iS) -1 - =j^% 

^H-f ^ h'jJ-^^i'^A.rfis/Ui^JV) -1 - t - 

IR^* loT*): I8OS , 1760(ahX 1740 . 

1455 , 1360 , 1200 , 1145 , 
1055 . 830 • 762 • 745 • 

827 » 745 • 

11-1 

.TBDMS TBDMS 




t3S,4S)-3-C(lR)-l-i:-3^^*i^^^ 
ii'«^U^;<-*i^Jt^'«'D - 4 - C(lS) -1 
i^S^>w;r*«^/iA**K=/i'3L^A»5 -2 - T-tf^i^ 
y X 1. S 6 S'Srittfb^^U^^ 2 Os/»Cflld«L. « 
- y o «B^9Ky 9> A. 9 1 6 av« 5 0 5S*B^^t!^^ 
»i ^ ^^mm L2 8 9. f&lth t) :c.'^ ^^ .^ i> J*. 

Ti'*=!>A4 5 5 ^g^m^m^Lmwn 2 ^nfla 
<*Ufc. BLfCiBLKjkt A — ^ A^^initx 

(RftO — 8ttis:EI«l-r& it iic i3S.4S)-3- 



10-3 -<4) 
TBDMS ^TBDMS 




CXX)-t-Bu CXX3-t-Bu 



(3S,4S)-3-C(lR)-l-t-y^A,5>>^ 
A^fl^V^u^-^^^AT-A'^ - 4 - C(lS) - 1 - 

Sb/Uitfi^-VAT-iW^ - 1 - ( 1 - X - ^ ^ ft^ 3t ^ 

•:/*A/rf?=A^>^ju) - 2 - T'tf^2^y:^4 2"? 

i»T-te h - h i; A- a 9 1 nmnitn 

ufca»«t*«ffi«*uaia*-i' •! * 4^a,^ ^ ^ 

^^97-f_lct:fl|«u-C(3S,4R)-3-C(lR) 

-1 -t-7^<yA^*^>^A^-i^»;/U;*'4*->^J.-f-A.] 

-4-C(lS)-l-ci-<«^^-/yA.)*A. 
rffj^t^at^A'J — 1 - t - ^l»*S^*A^iKsA*y 
IfA* - 2 "7 ^'9'i> y >'^^tz, 
IR^^*(ai~*): 1760(sli), 1735 , 1382 , 

1360 , 1225 , 1145 , 935 . 

C(lR) -1 - t - T^-y-A^s^^^A.s/i; 

- 4 ~ C(lS) -1 1 A> 3t ^ fl 

A->|fsA^f^A^3 — 1 - ( 1 - y h«^C/:&ArjKA 

A^y^A.) - 2 -T-e^'J y x*Wfc. 

IR^* 1760 » 1740 » 1460 . 1407 , 

1360 , 1250 • 1215 . 1180 . 
1140 , 835 . 770 • 745 ; 

HUR S {CDC^3>: 0lO7(3H.sX a08(3H,B), 0iJ7 
(9H,8X 1.2 4(3H,d, J-S-3Rr), 
L25(3H,d.J-7.2Hz), i77(jH, 
m), 3.63(3B.bX 3^3(2H.flX 
336( iH.dd. J-2i)Hz 2: 9.6B2X 
4.l9(lB.m), S.09(2H,bX 
7.3fi(5H.8) . 



11-2 

TBDMS TBDUS 




—974— 



(37) 



^m^e 2-1 O 3 O 8 4 



4 0 0 av^fc 9 9. S**^-' — '"e «/IC 1 0 

5S ^< 7 i^TT? A - — /K V 8 0«¥*^J^> 'StEIStEE 

ip-^««SE®^U-C ( 3S . 4S)-3-C ( IR) -1 -i: 
-y^A-i?y^A.i/iJii^;*-*y3:^fl^D - 4- 
C(lS) -1 - ^y^rt^^^-^i^/w^ -1 - ( 1 - 

IR**"** (m"*): 1740 • 1705 , 1435 , 1240 , 

IOBlX , 

1215 . 1135 . 830 p 770 . 



11-3 




1$raBa(>:i-ioao84(37) 

(3S,4S)-3-C(lR)-l-t-7^9-i»'i^>^ 
- 4 - C(lS) -1 - * 

A. - 2 ^r-e^'j y y'T^my.-^ - 3 -d) 

ra»«o^«feic J: 9 (3S,4S)-3-C(lR)-l- 

t - y^A^i>y^A.i/'y«.;i-*->'i^A.3 -4 - 

-1 - y h*V3&*"K^*'y*->w-2-T-i^^i> 

IR^!t* 1750 , 1695 , 1437 , 1405 , 

1247 • 1202 » 950 , 830 • 
770 , 740 ; 

NUR 9 (CDC^g): a07(3B,aX a09(3B,e), 047 
(9H,e), 23R( iH.dd. J-*23Bz^ 
&6Hz\ 3i)3(lB.in), a70(3H.eX * 
4.02 ( 1 H. dA . J-^OHz h 9l2HsX 
4.l9(lB.mX 7.41 (SB. id) . 



^^mm 12-1 

.TBDUS 




(a) (3S.4S)-3-ClXR)-l-t-?^'T-A.5?> 

^«ri^lJ-«/;*-«^C^X-y-A.^ - 4 - C(lR) - 1 

1 goarO'^^^^— ^4.5 sflSIKlC 6 NttRft 

jraitttmufc. *«*«e>»c2(a^o 0*^1.^ 



2 5*r«afl5Ufc. ^ u 7 

^ftSftfi'&rlgflfcl' '>':£^t«2@A8»U« (3S. 
4S)-3-C(lR)-l - th'o^i^Ji^^D - 
4 - CClR) - 1 - 7:t^A.^;*-X?j^4? — 

-1 - I 1 - *r*'»K*5^>*-'^) - 2- 

(b) (aJ-CWfefflfiflP* t - y ^ A* V? > ^ A. V 1; /w 
^o<>)-* 2 46iV» -^5^'/— *'15 1«VOeE 

3 [sIttW Uys:. ^»/8 * -frfe-ft* 
SB« 7)c ( 5 fl ) « i^iftTtc ( 2 @ ) <OllS(Cj%»U, 

l3S,4S)-3-(llR) -1 -t - j^^iws^/ 
'y-^->iJrt^;r*«':t^iw) - 4 - CtlR) -1 

~7X.S^A^^3tl3^MAt\0X,T*^'y - 1 - ( 1 
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(38) 



1#HBg6 2-1 0 3 0 8 4 



I^™* t**'*)- 3350(br). 1760(b1i). 1737. 
max 

1700 , 1245 , 1140 , 830 • 
767 , 742 • 

^mff^ 12-2 

TBDUS 



COSH 



TBDUS > 



C3S,4S)-3-C(lR)-l-t~3'^^*^>^ 

- 4 - CciR)-i-7* 
- h V A. 2. 9 at^ 1 ^nmi^U:^. K 

^^^^ — '•'5 6 iVO«£ftTHe h s h V 

A' 1 l5C\.^*T?h M3:^A,T? '^3 2 "^O^ 

iSfcr-feh^h 'jA^as «<»«^:3!m^ 3 o 



(3S,4S)-3-CtlR)-l-i: - y*^A.£^>-y-A- 

Js«''y-;*'*iU/KjaA'i^iu3 -1 - ( 1 - 73^ — 

IR^** 1760 , 1700 . 1478 , 1440 , 

1250 . 1140 » 835 , 773 . 
740 • 682 ; 

NMR d (CDC43): a08(3H.a), aiOOH.e), 089 
(9H.aX L27(3H.d. J-6.3Hz), 
1.32(3H,d,J'.7.3flz). 3.11 (IH. 
dd.jr-2X>Hz 2: &dBz). 3.20(lH, 
mX 424(lH.mX 430(2H,ni). 
7.41C]0H.a> , 



»mmi 3 - 1 



TBDUS 




TBDMS 



OOO-t-Bu 



" OOQH 



(3S,4S)-3-CClR)-l-t-y'»^*i^y^ 
- 4- C(lS) -1 - 7 

^SA*^:J-^/W»*?^>Ui^A^3 — 1 - t - h * 

5^*^1*1— /^^-yA,-2 - T-tf^s^>y2 4 3«y 

^^^«ii 2 - 1 &^<iq«i»»cU'CS(c;«ffltiL 

■C, (3S.4S)-3-C(lR)-l-t- T^^A'S^y 
^-»v^^l)^^a^«^^ValT•'^D - 4 - CliS) -1 - 
7X-J=./W^;*-*A^#K^^**-A.) -1 - ( 1 - * 

IR^t^trtT*): 3350(br\ 1760(eh), 1740 , 
max 

1250 , 950 • 825 • 770 . 740 , 
680 • 



13-2 
^TBDIfS 



o 



TBDUS 



OOOB OCX 



OOSPh 
OOSPh 



(3S,4S)-3'^CllR)-l-l:-?^^'«'£^>^ 
Jt^ iy *) A.jt x.^ ju ^ -'4 - C(lS) -1 - 7 

j:. = /i.'*-:***A.*tf~A'X.'?-yv^ -1 -( 1 ^ ij 
»K4^-:^^^jw-2-r-tf^-:^yx8 7«v, N,N' 

— A.25»V» hy3L^*T$i'23iV*fflV-^£fel 
nJt^^Wl 2 - 2 t ^ < I^«k: L.-C ( as . 4S) 
-3-CtlR) -1 - t- :?^^/vi?>^/ui/ijA' 
^i^-Xi^F-A.) - 4 - C(lS> - 1 - 

;«-3bA.rifj:^^:c<f-A'3 -1 - t I - — Ji^T-;!- 

- 2 - T ^f'J y v^r^fr. 

IR^* toT*): 1760 , 1705 , 1480 , 1442 , 

1250 • 955 * 835 , 742 , 682. 
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14-1 

^TBDMS 



/ 
O 

H 



H fi 



TBDUS 



OOOPMB 



CCX)IMB 



O'^^^CH^OOOPNB 



(3S,4S)-3-C(lR)-l-t-?^-r*i^>^ 
vui^y/uJ-*i^i*'A.) - 4 -C(lR) -1 - p 

»c»3&*u» a - 7^ D *g^ai p - i£ ^ o •< V i> 
1. 0 9»» s 0 *7»c»^k:^ h y 9 A7lci5«a 8 s 

:^ ( 3 : 1 ) -CKrc 2@ttittU* 5feO^^:fi»t'fr 
7k-t-2isi, 2JtK:^fe«7k-c 3 ® fffes^ uyt«e 



?.miB3(jr^-ioao8i(39) 

(3S.4S>-3-CtlR)-l-t-3^'y-A'4>/^i»' 
i/U^**i^:t^iw)-4-CClR) -1 - p- 

- ( 1 - P - — ^ a^'^l>A,yti¥i^i3A^ift— /U;^ 

I (<«"*>: 1760 , 1742 , 1607 . 1515 , 
1458 , 1342 . 1241 , 1170 . 
830 , 747 ; 

um d (CDC/3): aoioH.sX ao5(3B.8X osa 

(9H.8). isec jH,«id. J-72e* 2: 
3.0HzX 3.00 ( 1 H . dd . J- 23 Bz 1 6.6 
Hz>, 3£0(3H.s)p &01(2H.mX 
S^OCZH.e), 6.88(2H,d. J-a6Rz), 
7.49( 2H,d. J-8SR^ &22(2H,d, 
J«=a6flz) . 

14-2 
TBDMS 



O 



COOPUB 



TBDMS 



OH 



OOOH 



GHjOOOFMB 



J — 

^ CHjODOHIB 
(3S,4S)-3-CtlR)-l-t-7^^/^v?>^ 
y 3t ^ y A, '} - 4 - CClR) -1 - P 

1 - ( 1 — ^— ^VO^>^t>A^3»-'^'>'fJJ^'*f-=-'^ 

>-7-A.)-2-T-tf^2^^>'l 4 2 i»0<£iftfflfk 
^5-1^:^1. 4«<»ttK:?K*trTH73'it*!>*s^* 
A. X. — jSi^ 1 6 3W*»0?L, Sa4t!»® 

u y o -T f ^ 9 :7 — »CX©«U» C3S, 
^^i/A^/w^ - 4 - C(lR) -1 - AA-'K^i/' 



-( 1 - p- A»«o-<ys>ArjJ-4'i/^ 

/7A.fK:=^y^A.) -2 - T ^ f-'J' y 3.Xf 

C33,4S)-3-C(lR)-l-t Ka^-i/^t^A.^ 
-4- C(lR>-l-*'«"****'3i-y-A.) - 1 - 

A.) - 2 - T-tf'fsAyx^r^fc. 

l3S,4S)-3-C(lR)-l-t-:/^A.s^y^ 
A.i^i;A.;r«*'4'*^A,)-4-CClR)-l- * 

yn»fs*^i/^<y-rt*^ -1 — ( 1 - p - =. Y a i> 
/*';4-*i^*A'rf?— A*y^>i*) -2 - T-tf^i>yx 
IR^^toT*): 3100(t>rX 1760 , 1730 , 

1520 , 1342 , 1245 , 1180 , 
830 , 770 ; 
MUR a (CDC/3): 0031 3H,0), 0.07(3B.sX 085 
(9H.e), L25(3H,d.T-63BzX 
t26(3H.d, J-7.3H2), Z91(lH. 
qd,J-73H«2: aOEz), 3i)5(lH, 
dd.J-23B2 2; SSHzX 4.13(2H, 
mX &26(2H,aX 7.52(2H.d.J- 
a9Bx), &23(2H.d.J'-a9Hz) . 
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(40) 
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(3S,4S^-3-CtlR)-l-fc h*a x.^ 

^5 - 4- CCIR) - 1 - ij^'if'^i^s.fA.') - 

- 2 - T-tf^i^yv 
IR^** 3430(br). 1760 , 1735 , 

I 705 , 1520 , 1345 . 1180 , 
745 • 




(3S,4S)-3-C(lR)-l-t - -f ^ n.i> ^ f 
/w4^ljA-ji-i^4/ji^Ar)-4--C(lR) -1 - P 

t - ?^h*->'*A.»tf5ifl^>»^A'-2 - T-tf^5?y 
V 2 0 0 '^'fc^lfta^O ^ X L 5 «^»C»**U* 
= 7 S'^fc* ai^x.^ n.x. — ^ iujgfl: 2 6 3 



. tijraB3B2-10aO8^(40) 
> ^y-^o s«/rcS»»U, 1 N«i«o. 1 

fc«eW«£»Ufc. »fltt«*U, (3S,4S)^3- 
C(iR) - 1 - t F'Dt^^i^j^^^) - 4 - C(iR) 

-1 -( 1 - iJ^M^iy^^A^^ - 2 -T-tf^S> 
U ^24 e^Vt ^^--Z-A^i 5 l^VSrADit* 

pH 2 KSi«Ufe«»WUt:. 
*«'Sri^ jc^*'* — ^A.-c!£ic 2 @«imL* 5feo 

^ ^ 7 -f -rctWJIU* (3S,4S)~3-C ( IR) 



~4-C<lR)-l - p- ^tanT'ai^^-y-** 

A'lK-^^A^JC^A*^ - 1 - ( 1 - *A*i|l*V>»^A*) 

- 2 - T-tf'^S^ys'ifcWte. 

IR^** («r*): 3300(brX 1760 , 1740 , 

1700 . 1480 , 1382 , 1250 , 
1140 , 1087 * 830 » 775 • 

t&fl|«l 15-2 



TBDUS TBDUS 




(3S,4S)-3-C<lR)-l-i:-?'-J^^i^y^ 
*'yyiv;*-*«/':t^A^) - 4- C(lR) -1 - P 

( I - j&A'^Ki^i^/^/u) - 2 - T-tf^t^yv 
7 0 p — — K o^>'t>iwTA'. 3— *'2 4WO 

««»R*^*'a 3 ■£BiKK:*i%TM.N' - s> 
^a^i^«^/i.;»A.«K£>^ $ ^3 0«VO4£aft»2 

a 2«i»tt«:aD3l. s - 1 0 U-C— «KiCUfc. 



aaE'Sfi' y* ^'/w^ o ^ h ^9 ^ -f — *c 

Xft«U» (3S,4S)-3-C(lR)-l-t-3'f^ 

A^s^y-y-'wv'V /w**^ji'f-A') - 4 - C(iR) 

-1 - p- ^aB7*=.A^9-**iUjK — A^A^A^J 
-1 l-p-^hn'>i>'i>ii';r**>'*A.jK — 

A^-Z-y-A^) - 2 - T-«^^>?y>'*^fiz» 
IR^®** (oT*): 1760 , 1750 • 1700 , 1602 , 
1520 • 1478 • 1343 • 1250 , 
1180 , 1090 , 835 • 775 » 742; 
NMR d (CDC^,): a07(3H,a), a08(3H,e), 0.88 
(9B,s), 1^7( 3H,d, J-e^flz), 
].31(3H.d» J-7.3H^, aOKlH, 
dd,J-i6Hzt 7.IH2), ai4(]H, 
qd • J-2£Rz ^ 7.3Hz), 4.1 2 ( 2H . 
bX 4.17(2B.dX S20(2B.niX 
7.34 (4H,m), 7.44 ( 2H, d . J-a6 
Hz), ai7(2H,d,J-a9Rz> • 
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16-1 

HO ^ 

CXX)-t-Ba 



HO 

-""N — p^oosPh 



HO 

OOORCB 

(a) (3S,4S)-3-C(lH)-l-t K'o + va;^ 

is.A'S^^^ -1 - t - :/h*4/*A*»K— 
^/u_2-THf^5^>'i^( 72.09 )(CK'J^ 

(A) ^hntz&m ( 7 2. 1 9 ) t^fifer* ^ = h 

4^259 *3!miL% ft»Cp - ^ h n-<xi>*^ 



Riott^ftM*^ ^ t 5 ^ -C*3RU» 20$S^t 

flfel^OS^S^r i^y i3 ^ ^ a ^ h ^ ^ 7 —K 
ftU» (3S,4S)-C(lR)-t h'n^^x^iuD 

-4 - C(lR) - ^^n^A^-y-^J-Zz/u/i? — 

IR??^*'ta»"*>= 1740 p 1680 , 1600 , 1515 , 
1360 , 1205 , 1180 , 950 . 
740 • 



unm 16-2 
^X 

o*^ ^,ax)-t-Bii 



(3S.4S)-3-.C(lR)-l--<:^i^*i*-*4' 

i3A^Az=.A^jt^-^x.^/i^'y - 4- CtiR) -1 - 



S.Sd^^^^^'-^^o 1} h'l 8 5«<IC»d»U* 
2 6.4 aO^^l^s^-i^:^" »^ h* I 0 O«^»f0E'S: 

2 0 fl-Md^lttWTbte. SiefK^^o * * -10 
x:K:«ote* i 1 ^MiJtl^Ufc. Rff:«[K: NaHCO, 

4 0 9* ** 6 0 0 9 0»iK*iD^ft»i^ 

2 0 Omi Knm X^tim TKmK 2 N BCM 2 0 0s<% 

;»oiLfc<o"^ftia*^^ 3 0 0 «**xiD?L-cttw Lfc. 
TkB^Kfcfi^S*^ A. 3 0 0 «/-ci4tti uy^iot?* 
^st^f-'^m^^i^-^^ ftifiTK 2 0 0 ■^•C' 3 

*>ff»j5i|u-c»iiE««aEa*u, (3S.4S)-3- 

C(iR) -1 - ^ - 4 -C(iR) 

-1 - 7 :ZL ^ f- ;t ^ A./tC^WJi^A^ ) - 1 - tf 

AeHt^i^ ^9-^-2 - T-tf^i>yxi a4 9 (iR 
2^ 8 7. 9 56 ) 

Oftir^ cbT' : 1740 , 1710 , 1690 , 1210 . 

1130 , 1070 . 940 • 740 • 



16-3 



HO ^ TBDMS-O ^ g 



O^ I 

OOOPHB 



OOSPh 
OOOHIB 



(3S,4S)-3-CtlR>-t ra:|^i/x^f-iu) 

-4 - CtlR) ^7X,AM^^3til^'ft^M'X.9-^ ) 

^3 - 2 - T-fcf9^v>y>' C5Z3 69)*«£»'->>9^ 
/ujJtA^-tT? F* 26 2««IC)Sd^L« -f 5 — ju 
(1&6 9). t - y*-/ui^>^A^^o a«^9>^ 
(2a389)«3SfDjLS&^5^Mtt1$Uyt. KJCffii 
Vfita^ ^^A. 1 / t?:*&f?U 2 0 * :ftta7Kt?tt», 

tK/b^s^s:^^ 5 0 o«^-ci«mu« ^tti8«# 
2 0 « AttDdc-C 2 @ft»U«r. en«£ft«ft 

^97>f-tC^rU» (3S,4S)-3-CClR)-l- 
r - ^-y-A'i^y^A'^'U - 4 - 

C(lR) - :ra: = ^^;*-*ji^/ieriiwi^A. ) - 1 
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IR!l!t^ CaT'): 1755 , 1690 , 1600 , 1515 , 
1340 , 1250 , 1180 , 835 ; 

NMR a (CDC/3) : a08(3H.B). 04)9(3H.a), 

a89(9H.o), 158( 3H,d, J-6j0 
Hz) . 13 2 ( 3H , d . J-7.3Hx>, ao 1 
( lH.d.d. ^"23 t 7.3Bz), 3.16 
(lH,dd,J-23 t 7.3Bz)» 3S6 
( ]H.d, J-17.8HzX 4.17(2H,iiiX 
431 ( iH.d, J-l7.8Hz), 5^0 
(2B.ABq. J-]35HsX 725-7.45 
(5H% &]2(2H.d. J-a9Hz> • 




(3S.4S)-3-C(lR) - fc ra^^i/i^A.} 



»fflroB2- 10^084 (42) 
^3 - 2 - T-tf^-:^y Ji 0 t - y^/vv^^^A. 

3 6 - 3 t ratsotoSrc^TC. t J: 0 
C3S,4S)-3-C(lR) - V y j«^A.5/U 
*':t^/i.) - 4 - C(lR> - 7 A. ^ 3t fi M 
— A*i<y-^) - 1 - p - ^ h 0^:^5>/t:*-V-i^* 
iwiKf/uj^^-A^D -2 ~ T ^ 'J y ^ ^fz m 
IRJ^** («r*): 1760 . 1695 , 1600 , 1520 , 
1440 , 1340 . 1250 . 1180 , 
950 , 840 , 740 ; 
MMR 9 (CDC^j) : 0J3(9H,eX 3.04(lH.d-d, 
J-23IIZ. 7.6 BjO, ai5(lB.d-q, 
J-23az, ZOHzX 3.92{lH.d, 

J-lSHzX 438( lH,d,J-18HzX 
5i2 1 ( 2H , ABq . J- 1 33 RzO* 
ai2(2H.d,J«a9Sz) • 



nsA i^m± (8108) :fz m n ^ 




—980— 



This Page is inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 




BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
^FADED TEXT OR DRAWING 

□ BLURED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

^^OLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY, 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 



